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Glass and its Uses 


HE experience of many hundreds of years and the 

intensive researches of a few generations have gone 
to the production of glass. It is a substance of peculiar 
properties in regard to its colour, transparency, elec- 
trical and thermal properties and to its resistance to 
solvents. Without glass modern chemistry would be 
almost impossible. In vessels made of what other 
substance that was known, say 20 years ago, would 
it be possible to carry out a quantitative analysis? 
Fused silica, though expensive, seems the only substi- 
tute; but then fused silica is in itself a glass. The 
nature of the surface of a glass is of fundamental 
importance in determining its properties so that if a 
piece of glass could be obtained absolutely free from 
external blemish its tenacity might approach that of 
the attraction between the constituent atoms 
1,000,000 lb. per sq. in. By melting very thin fibres 
of glass at 1,400°C. materials approaching this 
tenacity have been obtained when freshly drawn, but 
so sensitive is the surface that the strength of those 
fibres becomes very small indeed if they are so much 
as brushed with a feather. 

Another example of the wonders of glass has been 
provided by the great 200-inch telescope that is being 
made for the observatory on Mount Palomar, in 
California. The first stage of the manufacture of the 
reflecting disc for this instrument has just been com- 
pleted after more than a year’s work. This 1s the 
production of a 20-ton disc of pyrex glass. After one 
unsuccessful start, due to an imperfection in the mould, 
a second casting was made which was annéaled for 
nearly a year, and during that period narrowly 
escaped disaster, first in some heavy floods that 
invaded the works rising only just below the level of 
the annealing oven, and then in a heavy earthquake 
that shook New York State while the annealing was in 
progress. The disc has now been transported 3,300 
miles in a specially constructed crate which allowed 
a clearance of only three inches beneath the bridges. 
After this the disc must be ground and polished into a 
spherical shape and then from the spherical to the 
paraboloid. In the finished mirror, so great must be 
the accuracy that the actual curve must not differ 
from the theoretical curve by more than two-millionths 
of an inch at any point of the 24 sq. yards of its sur- 
face. This instrument, which will cost some 42,000,000, 
will have four times the light-grasp of any instrument 
thus far completed and should enable us to study 
stellar systems so remote that their light has taken 
1,000,000,000 years to reach us. Without the power 
given us by glass, modern astronomical science would 
be unknown. 


Such is the inquisitiveness and acquisitiveness of 
science that we are not satisfied to possess so wonderful 
a substance, but we must even now be trying to discover 
a substitute for it. For the surface of the reflector of 
a telescope it has been found that glass is not the best 
material. Coating with aluminium by the vaporisation 
process is better than the silver surface usually applied 
to mirrors, and this 200-inch telescope will be so coated. 
Aluminium, while equalling silver for reflecting visible 
light, is greatly advantageous for ultra-violet light, 
and all the Greenwich Observatory mirrors will be 
aluminised in due course. Professor Morgan and his 
colleagues have now described organic glasses based 
on synthetic resins with which they are experimenting. 
At present these glasses are more expensive than 
inorganic glass and are inferior im many respects, such 
as colour, ease of manipulation, stability to light, 
dielectric strength, resistance to heat and solvents, and 
hardness. On the other hand, it must be remembered 
that organic glasses are quite new and considerable 
advances are still to be expected. Already the syn- 
thetic organic products have the advantages in regard 
to flexibility, low brittleness and _ suitability for 
machining. Without having the same properties as 
glass, they have replaced glass for many common uses. 
Synthetic resins of the condensation type are not so 
promising as glass substitutes as are the polymerisation 
type of resin. 

Styrene, obtained from coal tar, is a body whose 
possibilities have only just been recognised ; it has been 
prepared from ethylbenzene and it has been synthetised 
by the Friedel-Craft reaction from benzene. These 
facts are of interest to the coal tar industry in view 
of the fact recalled in these columns last week that 
phenol-formaldehyde resins are losing their pre- 
eminence. Professor Morgan notes that although vast 
quantities of these condensation resins are being made, 
‘“it 1s doubtful whether absolute permanence of colour 
1s ever really achieved, and hence the goods made 
from these resins are generally of the cheap type in 
which permanence is not essential.’’ It may be neces- 
sary for the tar distiller to extract ethylbenzene froin 
his tar and even to manufacture synthetic styrene from 
this or from benzene. Up to the present there has been 
no successful general substitute for glass found among 
the synthetic resins. The polymerisation resins are 
thermoplastic and may be depolymerised by simple 
heating. They yield glass-clear products of surprising 
beauty, but those which are tough among them are 
generally soluble and have low softening points, while 
those which possess lower fusibility combined with low 
water-absorption values are brittle and also soluble. 
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Notes and Comments 


The Chemist and the Paint Industry 


HE Paint Research Station at Teddington has 
gained much useful publicity as the result of its 
series of *‘ open days,’’? commencing with Mr. Ramsay 
MacDonald’s visit last week to officiate at the formal! 


opening of the new extensions. The guests have not 


been restricted to those concerned exclusively with 
research, but have included Government officials, 
chemists, plastics manufacturers, paint makers, 


painters, builders and decorators, and the opportunity 
has been taken of reviewing in a series of meetings of 
trade and technical bodies the whole field of paint 
production and use. The research station 1s the affair 
of the paint manufacturer, but the chemist plays the 
chief part in carrying out the researches and the paint 


user provides, indirectly it is true, most of the 
problems which the chemist 1s called upon to 
investigate. It is of interest to note that the Office 


of Works, which spends £200,000 annually on paint, 
does not specify the paints to be used, but the per- 
formance required —a_ very from the 
point of view of the manufacturer who can guarantee 
the general performance of his paint. But circumstances 
outside his control make it difficult, if not impossible. 
for the manufacturer to give an actual guarantee of 
performance. We imagine that one of the ultimate 
research station is so to stabilise’ these 
varying circumstances that guarantees will become not 
only practicable, but standard practice. Only by 
complete co-operation among all who handle paint 
from the man who analyses the ingredients to the man 
who prepares the surface and applies the undercoat, 
can such a desirable result be achieved. 


sensible course 


aims of this 


Producing Oil from Cannel 


ESULTS of experiments and tests carried out in 

Scotland over a period of fourteen months, des- 
cribed by Mr. J. Jamieson, engineer and manager of 
the Edinburgh Gas Department, and Dr. J. G. King, 
of the Fuel Research Station, in a joint paper on 
‘* Products Obtained by the Carbonisation of Scottish 
Cannel in Continuous Vertical Retorts ’’ at the annual 
the Institution of Gas Engineers on 
Thursday, serve to encourage the hope among gas 
engineers of making an even more important contribu- 
tion to the supplies of home-produced oil than has 
been possible in the past. The joint authors have 
found that Scottish cannel is capable of yielding 44 gal. 
of motor spirit and 50 gal. of tar per ton of coal, 
compared with 2} gal. of spirit and 16 gal. of tar from 
ordinary local gas coals. The most far-reaching dis- 
covery in this research work has been the quality and 
quantity of the tar produced—tar as amenable to 
hydrogenation as low temperature tar. ‘‘Wuithin recent 
vears,’’ the paper states, ‘‘ it has become increasingly 
evident that every possible source of home-produced 
oils must be fully exploited or valued. If such a source 
can be commercially exploited, and if, at the same time, 
the production of raw material provides employment 
and re-opens seams of coal which have been closed or 
left unworked for want of a market, no effort should 
be spared in carrying out the fullest investigation 


meeting ot 


possible.’’ In the Lothian coalfields alone there are 
millions of tons of excellent cannel which could be 
economically mined. If all the 18,000,000 tons of coal 
consumed annually by the gas industry were of a cannel 
or canneloid nature and yielded 40 gal. of tar per ton, 
it is estimated that the home production of motor spirit 
would be increased to 720,000,000 gal., or nearly three- 
quarters of our home requirements. 


Cleaner Air 


HE chemical industry is concerned in two ways with 

the efforts of the Atmospheric Pollution Research 
Committee to secure a cleaner atmosphere. In the first 
place it is to the chemist that the committee must turn 
for technical guidance and scientific investigation, and 
in the second place the industry is partly responsible 
for the present pollution of the atmosphere, though 
probably not to anything like the extent most people 
imagine, thanks to the very rigid regulations which 
have to be observed in the manufacture of chemicals. 
Krom all points of view, therefore, the movement 
towards a purer air has the support of the industry. 
An intensive survey of the pollution in and around 
Leicester 1s about to be undertaken by the Research 
Committee, this area having been chosen because of 
its particularly suitable geographical position in rela- 
tion to the surrounding country and_ neighbouring 
centres of population. Comparative determinations of 
sulphur in filtered and unfiltered air have been made 
at Glasgow, Sheffield and Rotherham to assist the com- 
mittee in its study of experimental methods. At a half- 
yearly conference of representatives of local authorities 
and other organisations co-operating with the com- 
mittee in London on Monday measures for reducing 
pollution due to the emission of ash and grit from 
chimneys were discussed. At its previous meeting the 
conference had considered a proposal by the London 
County Council that the machinery of the conference 
might be used to secure financial contributions for 


investigations into means for reducing this type of 
pollution. 


Well Done 


HOSE who are responsible for the arrangements for 

next month’s Chemical Engineering Congress of 
the World Power Conference are to be congratulated 
on issuing copies of all the 127 technical papers prac- 
tically a month before the congress opens. It often 
happens in the case of a big congress, particularly if 
it 1S international in character, that some of the papers 
are not available even by the moment they are due 
to be presented, but in this instance ample time has 
been afforded to those who contemplate taking part 
in the discussions to study their subject beforehand. 
The credit is due not only to the authors, but to the 
staff at 56 Victoria Street, who have worked to a time- 
table and insisted that others should do likewise. As 
we write, the general reports of the sections are being 
sent out; we are asked to mention that a free complete 
set of these will be presented to each member of the 
congress. Another item of news is that Lord 


Leverhulme will preside at the official banquet on 
June 25. 
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Protection Against Poison Gas 


Sisnificance of Activated Carbon 


O widespread is the opinion that large scale gas attacks 

will ultimately be made by hostile aircraft over densely 

populated areas that steps are already being taken to 
meet the menace—primarily in the way of providing protective 
In the manufacture of the canisters for these masks 
the best filling yet found is a special type of activated carbon 
used in conjunction with various chemicals for specific gases 
and vapours which are not readily taken up by carbon. The 
ereatest experience of these protective appliances was found 
during the war, in the early stages of which the Germans used 
a pad which had to be wetted betore use with sodium carbonate 
and sodium thiosulphate as a protection against chlorine. 
l:arly British masks were impregnated with sodium phenate 
and hexamine, which gave some protection against chlorine 
After that, containing 
ordinary charcoal—the absorption properties of which had 


masks. 


and also phosgene. respirators 
long been known—were tried. These gave improved results 
over the impregnated helmets; but much greater efficiency 
resulted later when activated carbon was substituted for chai 


coal. 


The Box Respirator 


()n the Continent this 


developed during 1912-13, 


new hrst 
and in 1916 it was employed by the 
Germans in their improved type of mask. About the same 
time the British produced the ‘‘ box respirator,’’ working on 
much the same principle as the German one; but containing 
a larger adsorption chamber carried in a satchel instead of 
being suspended from the face-piece itself as in the German 
model. In practice this British mask proved to be more 
reliable than any of the others in use during the war, and 
-everal millions were supplied to Britain’s allies. 

The first recorded work on the adsorption of gases appears 
to be that of Scheele, who carried out investigations with 


charcoal as long ago as 


type oft carbon was 


not until 
k reundlich’s work on colloids and adsorption measurement at 
specific temperatures was published in 1909 that an insight 
into the phenomena of adsorption was gained, since when a 
vast amount of investigation has been carried out, both with 
poisonous gases and vapours and with commercial products. 
Briefly, there are two chief methods of activating the raw 
material, by-means of chemical agents and by gas or vapour. 
\s an example of the former type, zinc chloride may be men- 
tioned. A typical carbon activated in this way contains about 
S per cent. oxygen, about 2 per ¢ent. hydrogen, and about 
So per cent. carbon. 


However. it 


isi 


Ji i Was 


Activating Processes 


A steam activated-carbon, on the other hand, contains 
97-98 per cent. carbon. The latter is therefore practically 
pure carbon, whilst the chemically-activated product, on 
account of its oxygen and hydrogen content, possesses special 
properties due to these constituents. These are present, not 
in the free state, but rather as degration products of the 
cellulose molecule from the raw material in which the 
linkages C=C, C=O, and OH are present. Apparently these 
groups induce an acid character in the carbon, and, inciden- 
tally, they render the reactivation of the used carbon a more 
difficult and often a useless procedure; because the whole 
constitution of the carbon is changed in attempting to reacti- 
vate, and the ensuing rearrangement of structure and composi- 
tion results in a carbon of diminished efficiency. Such carbon 
functions not entirely through adsorption, but partly through 
chemical reactions between the carbon’s constituents and the 
matter adsorbed. A carbon activated by steam or a gas, on 
the contrary, does not depend upon any vulnerable chemical 
constituents, and, in general, such carbon may readily be 
degassed and reactivated to practically its original efficiency 


that 
tendency has been for some time towards the use of steam 
activated material. 
to produce 
lequired. 


by simple means. So for vgas-adsorption carbons the 
This has the advantage of being cheape: 
because no chemical activating agents -are 

In the steam-activation of carbon the latter retains practi. 
cally the original structure of the raw material. Investigators 
have been able, with the aid of a microscope, to identity the 
variety of wood or other raw material from which the carbon 
has been produced. Carbons possessing this fundamental] 
structure undamaged are much more resistant to mechanical 
wear and tear, such as occurs in wearing a gas-mask fre 
quently, than those in which the original structure has been 


changed by impregnation with activating chemicals. Pore 
-tructure of the carbon is also important for gas adsorption ; 
the pores should be as wide as possible, since these take up 


The 
carbon when in a mask in the form ofa narrow column must 
also be such as to allow the wearer to breathe quite freely 
when he is at rest, and must not offer great resistance to hi 
lieathing while performing his duties. 


eas more quickly than narrow ones. structure of the 


Quantity of Gas Adsorbed 


a carbon of similat 
titernal structure is not greatly affected by the particle size, 
although larger particles will not take up gas so quickly as 
smaller ones. To the uninitiated it is difficult to 
the phenomenally large surface area of adsorption possessed 
It may be illustrated thus: A 
cube, the sides of which are one centimetre in length, has, of 
course, a surface area of six square centimetres. But ifwe have 
a cube of the same size built up of very minute carbon cubes, 
the sides of which are one micromillimetre, the total surface 
area of the carbon cubes within the one-centimetre cube is 
6,000 square metres. Therefore, a mask containing only 100 
cubic centimetres of carbon has a surface area available tot 
adsorption of 600,000 square metres, or the area of a large 
field. 


The total quantity of gas adsorbed by 


conceive 


by a good gas-adsorbent carbon. 


Nature of Raw Material 


Irrespective of the method of activating employed, the 
nature of the raw material governs to a large extent the gas- 
adsorption capacity of the carbon. It is found that a raw 
material of low density, e.g., coconut shells, gives a carbon 
of corresponding low density, and such a carbon, other 
features being equal, will adsorb gases and vapours more 
rapidly than one of higher density. Wood is a raw material 
of relatively low density, but rarely produces a good gas- 
adsorbent carbon. Investigations carried out recently in 
Berlin University by Herbst show that wood charcoal, even 
when activated by various methods, gives only a very low 
gas-adsorption efficiency. His work also confirms the views 
of many other investigators that a good decolourising carbon 
has rarely a high gas-adsorption capacity. Experiments made 
by the Chemischen Werke Carbon, Ratibor, show that brown 
coal, carbonised and activated with steam and carbon 
dicxide, produces a highly activated carbon but of little use 
for gas-adsorption. However, methods are now coming into 
use to remedy this defect. 

When either coal or wood is the raw material a considerable 
improvement in the gas-adsorption power may be made by 
reheating the material to the temperature of carbonisation 
under a high vacuum, in which volatile tarry impurities are 
drawn off and condensed. Treatment of such carbons with a 
solvent, ether or carbon bisulphide, also enhances the gas 
adsorption efficiency. 

The rate at which a gas is adsorbed by the carbon is 
governed largely by the density of the gas, the rate varying 
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in inverse ratio with the gas density. Thus, of all the 
commoner gases hydrogen is taken up most rapidly. The fol- 
lowing table shows the total amount of nearly pure gases and 
vapours adsorbed by non-activated charcoal and by activated 
carbon prepared from coconut shells; and illustrates clearly 
the greater efficiency of masks equipped with activated carbon. 


100 cc. of 100 cc. of 
wood charcoal activated carbon 
adsorb. adsorb. 
Chlorine... - - 1,170 Cc. 6,260 cc. 
Phosgene He oe 1,265 Cc. 8,455 Cc. 
Chloropicrin (vaporised ) 415 Cc. 9,220 CC. 
Arsine se - _ 20 CC. 140 CC. 
Sulphuryl Chloride 
(vaporised ) 2,285 cc. 14,035 Cc. 
Cyanogen Chloride _ 230 CC. 4,100 Cc. 
Carbon Monoxide... - 2,050 CC. 16,520 cc 


In practice dry gasess are adsorbed to a greater extent than 
wet gases. The presence of considerable moisture in the 
atmosphere, thus entailing the drawing in of gas and water- 
vapour by the mask wearer, tends to lower the rate of gas- 
adsorption; but, simultaneously, increases the selectivity of 
the carbon for certain gases. In other words, the effect of 
moisture is to increase the catalytic influence of the carbon. 
Selectivity in the carbon may be increased by impregnating 
the carbon with particular chemical agents; but the adsorp- 
tion power is at the same time reduced. At present industrial 
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research is concerned with whether these chemical selectivity 
agents may best be incorporated with the carbon during acti- 
vation and serve also as an activating medium, or whether 
they are best added to the finished activated product. The 
present tendency in some quarters is to manufacture a carbon 
with special adsorption properties for one or two gases, 
obtained by chemical additions to the carbon. Others consider 
it better to cause the gas first to pass through such chemicals 
before proceeding to the carbon. An example of this is the 
use of a column of zinc carbonate to combat hydrocyanic acid 
vapours. The question of regeneration of a used carbon from 
a gas-mask has up to the present time not received the serious 
consideration it deserves, the opinion being that due to the 
small amount of carbon involved per mask in civilian use 
it is not a costly proceeding to replace the spent carbon with 
new material. Various authorities hold the view that regenera- 
tion would probably only be feasible in the Forces, where a 
large number of the used masks could be emptied and refilled 
at a common centre and the spent carbon regenerated in bulk. 
The majority of poisonous gases and vapours can be cleared 
from the carbon by steaming. In the case of phosgene, this 
is readily driven out of the carbon by heat, and simultaneously 
decomposed into carbon dioxide and carbon tetrachloride, the 
carbon itself acting as a catalytic agent enabling the decom- 
position to take place at a lower temperature. 











British Colour Council 


Substantial Progress in Membership 


HE annual general meeting of the British Colour Council 

was held at 28 Sackville Street on May 14, under the 

chairmanship of Mr. C. B. Gwynn. The meeting was re- 
presentative of practically all sections of the colour-using in- 
dustries. The annual report stated that the Council’s guidance 
was now sought by many industries other than those immedi- 
ately concerned with textiles, a tendency which proved the 
value of the Council’s work, which must inevitably result in a 
lessening of the confusion in colour terms and nomenclature. 
Many times during the year the Council had had reason to be 
grateful to its patron, Lord Derby. A special instance of his 
thoughtfulness and readiness to assist on behalf of the textile 
industry was shown by his recommendation to King Edward 
and Queen Mary, after the official period of mourning, that 
a statement should be issued to the effect that the wearing of 
colours of a subdued type instead of black by the genera! 
public, would be welcomed rather than discouraged. This 
considerate action prevented a waste of material the value 
of which would be difficult to estimate. 

The year to May, 1936, saw substantial progress of the 
Council’s effort to provide constructive service to the colour- 
making and colour-using industries. Membership was steadily 
increasing. In 1934 there were 538 members; this number 
increased in 1935 to 699, and the membership had now reached 
a total of 805. In addition, the British Federation of Master 
Printers and the National Federation of Associated Paint, 
Colour and Varnish Manufacturers became affiliated with the 
Council. Both federations appointed consultative committees 
to act in co-operation with the Council, providing a valuable 
link between the standardising work of the Council and the 
technical requirements of each particular industry. Further 
consultative committees had been appointed to represent the 
hosiery trade, leather and boot and shoe trade, worsted dyers 
and finishers, as well as those industries occupied in producing 
for interior decoration. A useful link was established in 1934 
with the Dyers’ and Finishers’ Association of Yorkshire, and 
the co-operation was to continue in the production of a colour 
card for 1937. A range of colours was produced on similar lines 
for the millinery trade by the London and Luton Bleachers’ 
and Dyers’ Association working with the Council. This link 
ing up of different industries whose products are used in con- 


junction with one another served a useful purpose for pro- 
ducer, wholesaler and retailer, as well as dyer. 

The board of management has decided to reproduce the 
Dictionary of Colour Standards in Wool Yarn. This will 
provide a useful acquisition to the worsted, wool and hosiery 
trades, as well as to those industries who prefer to match to a 
standard on a matt surface rather than to the samples of silk 
ribbon in the original dictionary. 

In connection with the seasonal forecasts prepared by the 
Council the spring selection struck a happy note in the spon- 
soring of a group of Chinese colours. By special research in 
the study of Chinese art, these Chinese hues were produced 
well before the opening of the Chinese Art Exhibition. Manu- 
facturers made good use of this information and were able to 
prepare their colours in the certain knowledge that a demand 
would be created for them by the interest aroused by the 
exhibition. The assistance and support received from Trade 
Commissioners and Commercial Diplomatic Officers in all 
countries of the world continued, and ar increasing number 
of colour cards produced in these countries were being re- 
ceived from them. The various Government departments in 
this country had been willing to assist the Council whenever 
their assistance had been sought. 

Mr. D. Thomson, of J. and P. Coates, Ltd., and Mr. H. H. 
Bowen, of the Bradford Dyers’ Association, Ltd., were 
nominated to the vacancies on the board of management 
caused by the retirement of the two former members repre- 
senting those firms. 

Mr. John A. Milne was elected president for the third year 
in succession, Mr. C. B. Gwynn, of the Bradford Dyers’ 
\ssociation, Ltd., was re-elected chairman of the board, Mr. 
Bernard Brunton, of C. W. Martin and Sons, Ltd., was 
elected vice-chairman, and Mr. J. H. Skinner, of Lilley and 
Skinner, Ltd., was also elected as vice-chairman. 





A PLANT in the Coquimbo district, Chile, is producing 5,000 
metric tons per annum of natural phosphate under the brand 
name of “‘ Fosfato Germania.’’ The product contains up to 
22 or 23 per cent. soluble phosphoric acid. 
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The Properties of Matter at Very Low Temperatures*® 


By Professor F. A. LINDEMAN, F.R.S. 


bodies consist of agglomerations of an enormous 


OLID 


number of molecules or atoms; when they are arranged 


at random we have to do with a elass When they are 


packed in some definite array, what is called a space-lattice, 
the solid is a crystal. A gas consists of molecules flying about 
and colliding with one another, or with the walls of the vessel 
When they strike a solid the 


set into a quivering motion and 


in which they are contained. 
particles composing it are 
the heat content of the solid consists of the energy « 


+}, 
1 iy 


= 


vibrations. 


linked obrectives which low 
The 


the othe is to learn to nrecdict 
at w fic 1) 


here are two main tempera 
ture research has in view. one is to learn about the 


physical properties of solids, 
the 


nrocesses should be carried out 


| 


best temperatures and pressures the chemical} 


in order to obtain the desired 


\ ield. 


Impenetrable Particles 


COnSE- 
first 


the atoms as impenetrable par- 


Most of the phvsical properties of solids are direct 
phi pro] 


quences of the forces acting between the atoms. To a 
treat 


one another at a 


approximation we 
ticles which attract 


mav 
distance lyiit rene] one 
thev 


another when they approach too closely, 7.e., behave 


like small billiard balls which attract one another when thei1 


distance apart is more than i of their diameters. If the 
forces of attraction are big the atoms form a very rigid arrav 
and we have a hard body like a diamond or ruby. If the 


forces are small the space lattice can easily be distorted and 
When a 
quivering becomes more intense, and when it reaches such a 
point that the particles collide, the 
the melts. If th 
particles is not uniform one 


we get a soft substance like lead. solid is hot the 


whole structure breaks 


down and solid distance apart of the 


rets a gradual softening without 


any well-defined melting point when the temperature i 


raised. 


It is obvious that one can best study the forces between the 


particles when the disturbance due to the heat motion is 
reduced to a minimum. It is for this reason that it is so 
important to study the properties of solids at the low 


temperatures. 


Predicting the Properties of Alloys 


[In simple substances consisting of atoms which are al] 


alike (2.e., elements) or consisting of molecules (7.e., definite 
groups of atoms tightly bound together than can be treated 
as units) research has produced a considerable volume ot 
knowledge. The problems become much more difficult when 


vith substances consistine of various 


we have to deal mixed Oo 


Atoms OI molec ules. If we knew eno ioh about this we should 


be able to predict the properties of alloys of various metals 
what sub 
and als 


what heat or other treatment should be given to obtain any 


before they were made, and calculate in advance 


stances we should mix in and in what proportion, 


desired qualities. 
When we that the strongest steel 
not 1/1oth of the maximum tensile strength which in theory 


remember available is 
is possible, it will be seen that there is enormous scope fot 
development. 

The calculation of the effect of temperature and pressure 
on chemical reactions depends somewhat unexpectedly upon 
a knowledge of the behaviour of the components at very low 
The best | 
which forms 


temperatures. condition for producing 
the all artificial fertilisers 


and ‘underlies the manufacture of all modern explosives, can 


ammonia. basis of 


be predicted if we know about the specific heats of the various 


* Abstract of lecture delivered in the Science Museum. London. 


on May 20, in connection with the Very Low Temperature Kxhibition 


B 


anv natural 


a mystery. 


svnthetic 


substances near the absolute zero of temperature. Wiauthout 


this knowledge experiments of such expense and complexity 


have been required, that these industrial developments 
certainly not yet reached the stage of technical] 
(he same is true of the hydrogenation of coal, 
natural oil 
in due course, as indeed of practically all inorganic chemical 
| processes. All these 


Upon Ver sts theorem, now 


nave 
nHNrceduction. 
suri = 
\ \ 1¢ 


i} il Is hoped will make US independent ot 


calculations are based 


Third 


manultacturine 


known as the Law of 
Thermodynamics. 

this we must consider the quantity known 
is entropy. This quantity which can be accurately defined 
heat and temperature, tends to increase in 


lor many years the reason for this was 


lo understand 


in terms of the 
process. 
\s happens so often it has now become a truism. 
| entropy is simply a measure of the 
probability of a given state. Thus the tendency of entropy to 
merely the natural tendency of a system to get 
state. 

The probability of the state can be rigidly defined. With- 
into the question in detail it is obvious that the 


it occurs because 


mscreast 1S 


1] to a more probable 


Out CONS 
a | = 
room being more oO;fTr less 


robability of the molecules in a 


cnly spaced is greater than that they should all be in one 
The Energy of the Atoms 
ln the same way if one has a given amount of energy to 


ixtribute molecules it is clear that it is 


ch more probably that this should be distributed more o1 


amongst a set ol 


less al random OvVel the whole set of} molecules than it should 


he coneentrated between one or two. As you cool a substance, 
ic., reduce the energy, the result as regards the entropy will 
on whether the energy can vary continuously or not. 


CEepend 
If the energy of each atom could be decreased by infiitesimal 
quantities, then at the lowest temperatures one could still 
have more or less uniform distribution and the entropy would 
lot necessarily become small. 

if, on the other hand, the energy of the atoms cannot vary 
continuously, 7.e., if there are only certain distinguishable 
to definite energy levels, the entropy at 

Thus only 

way of arranging no.quanta at all on N atoms, and that is to 
iven to any 
of course, can be arranged 


states corresponding 


temperatures must decrease. there is one 


vive no atom any quanta. One quantum can be 
one of the N 
in N(N —1) 


yvstem is 


= 
atoms; two quanta, 
wav and so on. And, of course, the probability 


proportional to the number of ways in which 


one can arrange one’s energy quanta. 
Hence, the entropy at the absolute zero of temperature must 
rapidly approach zero. This is one of the fundamental] 
-pects of Nernst’s theorem. Since in nature everything tends 


eet into the most probable state, atoms will try and arrange 
themselves so as to increase the entropy, and the chemical] 
reactions, which are, of course, nothing more than rearrange- 


ents of the atoms. can be calculated at any temperature by 
ing these matters into account. 


Variations of Specific Heat 


The fact that the energy of the solid atoms does not change 
continuously can be derived from a study of the variations of 
the 1] 


specific heats at low temperatures. It may be shown 


that if the energy 
be independent of temperature. The change of specific heat 
actually 
number of definite distinguishable states of 


varied continuously the specific heat would 


with temperature observed enables one to be sure 


{| 7 there are a2 
the solid corresponding to definite energy levels. 


rine atoms n 
i 


rhe effect upon the entropy of changing the temperature 
result of the extra energy added to the atoms. 
at which this energy changes is all important. 


And 


Ty CE 
‘ 


uisc. a 
Hence the rate 


‘The rate depends upon the steps or quanta of energy. 
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these, as may be shown, depend upon the frequency with 
which the atoms oscillate about their mean positions. Now 
the frequency with which the atoms oscillate can be calculated 
in the same way as the note of a musical instrument. If the 
atoms are light and tightly bound they will oscillate fast; if 
they are heavy and loosely bound they will oscillate slowly. 
Sut how tightly they are bound depends again upon the forces 
between them, so that we see these forces determine not only 
the physical properties of the solid, but also enable one to 
calculate what conditions of temperature and pressure will 
give us the best yield in a chemical reaction. 

The expression ‘* low temperature,’ and the reason why 
experiments at Jow temperatures are important, can now be 
‘understood. low temperatures are those at which the atoms 
on the average contain very few quanta. In solids the fre- 
quencies, and consequently the quanta, happen to range about 
such values that for most substances temperatures beow 20° 
\bsolute are required if this condition is to be fulfilled. 


Phenomena in Gases 


Similar quantum phenomena occur even in gases. ‘They are 
probably easiest understood if one considers them from the 
point of view of the so-called principle of indeterminacy. We 
know by experiment that to determine a_ position very 
accurately we need very short-wave length light. But we also 
know empirically that the shorter the wave-length of the light 
falling upon a particle the greater the recoil it produces. 
Hence, if we observe a particle very accurately we impart to 
it a great deal of momentum. If we insist on giving it very 
little momentum then we can only say very roughly where 
it is. It 1s because of this that the distinguishable states, to 
which we alluded, exist. 


They are the states just so far apart 
that it 


ascertained that an atom is in 
without knocking it into a neighbouring state. 

When these ideas are applied to gases it is plain that the 
ordinary laws break down. If a molecule can be said to be 
within a volume, it necessarily must have a given 

According to the older views nothing follows 
momentum however accurately one defines its 
Hence at really low temperatures, even the well- 
established gas-laws fail to represent the facts. 

Some 30 years ago it was believed that the electrical pro- 
perties of metals could be explained by assuming that in 
the interstices between the atoms free electrons exist which 
could be treated as a gas. It is perfectly true that a metal is 
an element whose atoms are so constituted that electrons can 
easily be released from them. But if the free electrons are 
treated as an ordinary gas each one would contain much too 
large an amount of energy to be compatible with the observed 
total energy which one observes. The modern theories of 
electricity mostly still treat the electrons as a gas, but take 
into account the deviations implied by the quantum theory 
which have been described. 


can be 


one of them 


given 
momentum. 
about the 
position. 








Far Eastern Chemical Notes 
Japan 


DIMETHYL ANILINE MANUFACTURE on the scale of 2 cwts. pet 
day has been started by Tokio Anilin Seizosho K.K., who are 
also extending their dyestuffs plant. 


THE NIPPON MAGNESITE K.K. has started on the manufac- 
ture of magnesium, in a daily output of 5 tons, at their works 
at Joshin (Korea), 


VANILLIN IS NOW MANUFACTURED FROM CRESOL by Nippon 
Koryo-Yakuhin Kaisha, of Kobe. This firm are also con- 
templating production of terpin hydrate and terpineol from 
camphor oil. 


THE MONTHLY CAPACITY OF THE SEVEN FIRMS engaged in 
making active carbon is over 60 tons. Leading firms in this 
field are: Dainippon Kasseitauso K.K., of Tokio; Hokuriku 
Kagaku Kogyosho, of Toyama; Shimosato Seiyaku K.K., of 
Osaka. 
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Paints and Varnishes in Argentina 


Production and Imports 


THERE are a large number of small paint and varnish manu- 
facturers in Argentina, but only five are considered to be 
important producers. All types of paints and varnishes, 
including lacquers, are manufactured in the country. In 1932, 
the latest year for which an estimate of total production was 
made, it was estimated that the total production was 10,723 
metric tons of finished paint products. The domestic industry 
is confined almost entirely to the-mixing of paints as prac- 
tically all of the raw materials, with the exception of linseed 
oil, have to be imported into the country. 

Imports into Argentina of paints, enamels and varnishes 
for 1934 and 1935 are as follows :— 


1934. 1935. 
Kilos Paperpesos  Kilos Paper pesos 
Paste paints 342,547 164,636 316,042 150,409 
Ready-mixed paiffts 
and enamels 1,051,518 1,740,078 1,472,865 2,402,135 
Other liquid paints 315,294 248,966 383,633 288,982 
Varnishes 452,730 822,398 445,358 725,389 


A new concern for the production of zinc oxide was started 
last year, but the cost of the product is not low enough to 
supply much of the requirements for the domestic paint and 
varnish industry. Notwithstanding the increased activity of 
dcmestic manufacturers, Argentina still depends upon imports 
in sizeable quantities. The United States has always obtained 
a good portion of the import trade, particularly in the high 
gerade ready mixed paints and enamels. 





Japanese Dye Industry 
Imports Diminish While Exports Grow Vigorously 


DURING the past few years the Japanese dye industry has 
shown remarkable expansion. From figures just published 
by the Society of Chemical Industry of Japan it appears that 
the total output of dyestuffs in 1935—though exact figures are 
not yet available—was in the neighbourhood of 20,000 tons, 
of which nearly half, namely, 8,883 tons, were exported. The 
following table gives the latest issued figures of production 
and consumption, including imports and exports, in metric 





tons :— . 
Production. Imports. Exports. Home Con- 
sumption. 
tons tons tons tons 
1932 14,023 1,970 4,521 11,495 
1933 15,973 972 6,110 10,529 
1934 - 17,116 1,104 6,421 11,795 
1935 -- 1,207 8,883 — 


The sulphide dyes are the most important in the Japanese 
output, and accounted for over 12,000 tons in 1934; the next 
in order being the direct cotton-class, of which 2,000 tons were 
made. 

It will be noted that imports tend to diminish whilst 
exports are growing vigorously. Germany supplied nearly 
70 per cent. of the imports in 1935, and about 15 per cent. 
came from the U.S.A. Most of the exports go to the border- 
ing states of China, Manchukuo and Kwantung, though India 
also takes an appreciable amount—over 600 tons in 1934, an 
increase of 250 tons over the preceding year. The Japanese 
home industry is protected by heavy import tariffs. 


Chemical Matters in Parliament 
| Oil Extraction, Billingham 








IN the House of Commons on May 26, Mr. Batey asked the 
Secretary for Mines whether he can state the total amount of 
oil extracted from coal at Billingham; the number of tons of 
coal consumed; and the average price paid for such coal? 

In reply, Captain Crookshank said that up to date a total 
of 110,000 tons of petrol has been produced, and the total 
quantity of coal used in connection with the Billingham plant 
has been 411,500 tons. 
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Chemical Industry Finance 


By S. HOWARD WITHEY, F.C.I. 


“SHE revenue of the Commercial Gas Co. during 1935 
amounted to £125,610, which figure compares with 
£114,555 for the previous twelve months and was arrived 

at before debiting the interest charges. The rate of dividend 
on the ordinary stock was lowered from 54 per cent. to 5 per 
cent., and during the year £145,000 of 3 per cent. debenture 
stock was issued, bringing the total outstanding up to 
£yo0,344. The authorised share capital of the company is 
42,041,725, of which a total of £1,787,427 has been issued. 


Glass Bottle Manufacture 
The 


turers, 


audited accounts of United Glass Bottle Manufac- 
[.td., covering the twelve months’ operations to 
Lyecember last, disclose a profit of £151,125 after debiting 
depreciation, income tax and debenture interest. This figure 
compares favourably with £138,991 realised during the 
previous financial year, and consequently the rate of dividend 
on the ordinary shares has been raised from g per cent. to 
io per cent., while the reserve receives an allocation of 
£40,000, bringing the total of this fund up to £300,000. This 
company was registered in 1913 and has an authorised share 
capital of £1,500,000, of which a total of £1,218,177 has been 
issued and fully paid, consisting of £601,355 in the form of 
72 per cent. cumulative preference shares and £617,022 in 
ordinary shares, all of £1. The book values of land and 
buildings, house property, and trade investments have been 
reduced by £200,000 by means of an appropriation from the 
capital reserve and the balance-sheet shows fixed assets at 
41,388,457. The current assets total £1,025,993, comprising 
stocks, debtors and cash. There is an issue of 44 per cent. 
first mortgage debenture stock, the outstanding amount being 
£504,699. 

Southalls (Birmingham), Ltd., made a net profit of £84,378 
during the past year, representing an increase of £1,018 in 
relation to the previous year’s figure, and the ordinary divi- 
dend of 20 per cent. is repeated with a bonus of 20 per cent. 
The reserve has been brought up to £445,000 and there is an 
advertising and price reduction of £70,000. Plant and pro- 
perties were valued for balance-sheet purposes at £270,227, 
while the current assets totalled £334,946, made up of stocks, 
hook debts, cash, and bills. After making provision for the 
bonus of 20 per cent., the capital of the company will amount 
to £234,000. 


~ 


Increased Paint Profits 


The directors of the International Paint and Compositions 
Co., Ltd., report further recovery during the past year, the 
balance of trading profit, etc., amounting to £181,535, which 
figure compares with £166,722 disclosed in the previous 
account. At £115,091 the balance of net profit represents an 
increase of £12,656 over the previous year’s figure, and the 
rate of dividend on the ordinary shares has been raised from 
lo per cent. to 14 per cent. After allocating £24,999 to 
reserve, etc., there remains a credit balance of £17,440 to 
be carried forward to the next account as against £17,179 
a year ago. The balance-sheet shows cash and trustee 
securities totalling £322,163, and the issued share capital of 
£734,500 consists of £200,000 in the form of 6 per cent. pre- 
ference shares, the dividend on which takes £12,000, and 
£534,5vo in ordinary /1 shares. 

The Indestructible Paint Co., Ltd., also report increased 
profits, the balance for the past year working out at £45,662, 
which compares with £43,898 in 1934. The allocation to tax 
reserve has been reduced from £3,000 to £2,000, and after 
repeating the ordinary dividend of 20 per cent., and providing 
£10,000 for the general reserve and £5,000 for the publicity 
reserve, the carry forward shows a reduction of £4,138 at 


£4,660. Properties and plant were valued for balance-sheet 
purposes at £66,225, and the floating assets, including 
Government and other securities, total £193,486, against 
creditors and dividends of £57,257. The general reserve has 
been brought up to £85,000 on a capital of £203,000, of which 
£60,000 is in the form of 7 per cent. preference shares and 
£143,000 in ordinary shares, all of £1. The preference were 
recently quoted at 30s. and the ordinary at 87s. 6d. 

The net profit of £3,253 realised by the United Turkey Red 
Co., Ltd., during the past year contrasts with a loss sustained 
during the preceding twelve months, and has the effect of 
increasing the credit balance to £11,018, the dividend on the 
4 per cent. first cumulative preference shares being paid from 
the reserves as before. No transfer made from the 
general and of an authorised share capital of 
£2,000,000 a total of £1,606,120 has been issued and paid up, 
£682,500 being in the form of ordinary shares of £1. 


Artificial Silk 


During the past year Courtaulds, Ltd., realised a total 
profit of £4,168,747. This figure was arrived at after pro- 
viding for depreciation, the. net profit working out at 
£2,203,063. This enabled the ordinary dividend to be main- 
tained at the rate of 74 per cent., tax free, and after 
transferring £70,000 to the pensions reserve there remained a 
balance of £202,292 to be carried forward as against £269,228 
brought in. The company’s balance-sheet shows total assets 
to the value of £47,088,889, and the paid-up capital amounts 
to £32,000,000, composed of £8,o00,000 preference and 
£24,000,000 ordinary. The general reserve stands at 
£9,000,000. 


Was 
reserve 


Activity in the Engineering Trade 


Activity in the engineering trade is reflected in the audited 
accounts of many concerns, and in the case of Borax Consoli- 
dated, Ltd., the balance of profit realised during the financial 
vear to the end of September last proved to be £338,897, which 
figure compares very favourably with £298,528 shown in the 
previous account. This enables the rate of dividend on the 
deferred shares to be raised from 24 per cent. to 5 per cent., 
and the sum of £232,459 to be carried forward to the next 
account as against £214,388 brought in. Registered in 1899, 
the company owns deposits, mines, railways, factories, etc., 
in several countries, and holds the majority of the capital 
steck of the Death Valley Railroad Co. Of an authorised 
share capital of £2,900,000 a total of £2,550,000 has been 
issued and paid up, comprising £800,000 in the form of 54 
per cent. cumulative preference £10 shares, £600,000 in 6 per 
cent. non-cumulative preferred ordinary shares of £5, and 
£1,150,000 in deferred ordinary £1 shares. The balance-sheet 
shows fixed assets totalling £5,244,689, while the reserves 
aggregate £982,735, which includes £344,215 invested in 
insurance policies for capital amortisation. 








GERMAN potash exports recorded contrary trends in 1935, fol- 
lowing the consummation of the Cartel pact with Spanish 
producers in May, exports of unprocessed fertiliser potash 
salts thereafter contracting sharply from the previous high 
export rate, bringing them considerably below 1934’s peak- 
level, while processed salts (sulphate, chloride, etc.) con- 
tinued to make a favourable showing, recording a further 
advance. The effects of the German-Spanish pact in in- 
creasing international potash prices would also seem indicated 
by a notable recovery in average value of the German exports 
of unprocessed salts, following several years of almost con- 
tinuous decline. 
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The Paint Research 
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Station, Teddington 


Oil and Colour Chemists’ Association Visit the Laboratories 


\ \ 
«~ May 


spected the 


Qi] and Colour Chemists’ Association 
laboratories at the Paint Research Station, 


l IC) neton, and 


2] tne 


afterwards held a meeting at which 
: who was elected president at the annual 
general meetil gy a Tew weeks ago, was in the chair. 

Dr. L. A. JORDAN welcomed the Association and expressed 
Ais satisfaction at seeing Dr. New back at the Paint Research 


stato the capacity of president of the Association. He 


yecalled that it was two vears ago that Dr. New left the 
Research Stato 1Ol] another post after having been head of 


the physical division of the Station, 
taken bj Dr. R. | 


evening 


his place 
Hanstock. who was to read the paper that 


having been 


D: NEW, expressing his appreciation of the welcome 
extended to the Association and himself, congratulated 
Dr. Jordan and his colleagues upon having secured the good- 
will of the trade to such an extent that the additions to the 
Research Station had been made pi ssible. 

On page 495 we illustrate some of the apparatus which was 


inspected by the visitors. 


in the technical laboratory and varnish house is housed 


} : ’ ] 
nall and semi-large scale machinery and othe! 


apparatus 
All the 


larifiers, etc., as commonly 


preparation of paints and varnishes (Fig. 1 


allt is types O] mills. mixers. ( 


the trade are represented. They include mechanical 

westle and mortars, cone mills, ball mills, a flat stone mill, 
le, twin and triple roller mills, a Bridge Banbury mixe1 

d the Uniroll mill, a machine embodying a new grinding 
principle which the paint or paste is,drawn by the action 
of the roller under a shaped bar forced upon it by hydraulic 
ure [here are also Lang, De Laval and Broadbent 
centrifuges and a Hurrell homogeniser. The varnish house 
contains stand oil, esterification, gum running and varnish 


aking plant, a gum crusher and filter 


< 


presses. 


Measurement of Hiding Power 


lhe lransmete! Fig {) (Brit. Pat. 424,120 


| ~ ] <4  *) 
was designed 


nt Research Station for measuring hiding power! 


of paint both in the wet state and in the dry film with an 

cr cy much higher than has hitherto been possible. The 
thickne of p t film is adjusted to pass an amount of 
light similar to that passed by film which will just produce 


the backevround on which it is painted. 


Phe trument is being used to compare the grinding 
ethciencies of different kinds of mills, and in research on 
ett c } ( 


dispersion of pigments. 


lor abrasion tests (Fig. 3) falling sand is caught in a jet 
of « pressed air and impinges at high speed on a small area 
of the paint film 

\pparat has also been developed (Fig. 4) for measuring 
the consistency of pigmented oil and varnish products, pai 
ticularly of the printing ink type. The ink is placed in a 


P vy | ~_ . - } ] i 
hamber under controlled temperature conditions 


aq st ed by the central rotor at six different rates by means 

} , ] : . 
tne TO p ar \ wheel system. lhe turning rorce thus 
transmitted to the ink container is determined by observine 


attached vertical spiral spring 


Electron Diffraction Laboratory 


It rly recognised that the properties of surface 
and interfaces are of immense imp rtance in paint technology. 
For tance e chemical com tion of a pigment particle 

e of secondary importance to the condition of its su 
e: it is the surface properties which will in the first instance 
etermine its behaviour he it is immersed oil to form 
nt ul 1isi} 2 the electro diffraction camera (k j0 ?) 

ne of the most modern scientific aids is being adopted in the 


hope of securing information about the surface properties of 


Rapidly moving tree electrons are produced 
A fine steam 
of these electrons are projected on to the film, the structure 
Some of these electrons 


paint materials. 
by an electrical discharge through rarefied air. 
of which it is desired to investigate. 
are scattered according to the structure of the film and then 
strike a fluorescent screen or photographic plate and produce 


< 


pattern which is related to the geometrical arrangement of 


atoms in the spec imen. 


Colour Measurement 


before much 
The Guild 
provides a comparatively 


\ system of colour measurement is essential 
usetul work on colour problems can be attacked. 


lk 10 ~ \ 
<= ~ 
s - 


-imple method of measurement, by means of which a colour 


U] Tr hromatic colo! imeter 


] 


is expressed in terms of the relative quantities of three primary 
colours. These values, combined with a photometric measure- 
ment, of its brightness, completely define the colour of the 
sample, and since the instrument is calibrated in terms of 
wavelengths, these values are reproducible and have a mean- 
ng apart from the particular instrument used. 

The K.B.B. fugitometer (Fig. 7), used for all 
tests, 
transparent to the ultra-violet. 

boxes with Vita-glass windows, 


accelerated 


lading consists of a carbon arc enclosed in glass partly 
The colours are contained in 
the humidity of these boxes 
being controlled at 55 to 60 per cent. by a stream of air which 
has passed over a saturated salt solution. 


hours to the carbon arc is sufficient to fade seriously all but 
one or two of the extremely permanent 


An exposure of 250 


organic pigments, 
while many more fugitive pigments bleach in 25 hours or less. 


[n addition to the accelerated testing of colours, colours are 


P 
olass. 


Pe 


A Lecture by Dr. R. F. Hanstock 


Dr. R. Fk. HANSTOCK, 
{ pac ity of Paints.’’ 


placed for exposure on the roof under 


‘* The 


said that a good paint possesses in more 


introducing his lecture on 
or less degree two general properties, le 
and to The factors 


paint were colour, degree of gloss and hiding power, and it 


, ability to preserve 


decorate. which determined value of a 


the Jatter which was of immediate interest. The measure- 
ment of hiding power appeared from first considerations to 


] 


quite a simple matter, for we had only to choose some 


standard surface possessing areas of defined contrast, such as 


black and white squares of measured brightness, 
paint to this the 


obliterated by a minimum amount of the paint. 


and apply 
completely 
This pro- 
ecdure was the familiar brush-out test for determining the 
hiding power. Whilst 


this test bv 


surtace until contrast was 


many refinements had been made in 


introducing mechanical means of applying the 
pri int. and photometri methods lO] determining when con 
the test this 


apparently straight-forward method of measurement had one 


trasting areas in surface were obliterated, 


fundamental defect. the nature of which precluded the attain- 


ment of high accuracy. It was shown by means of a diagram 


how in order effectively to hide a surface with sections of 


varying degrees of lightne 
to the 


there was great uncertainty as 
film thickness by which complete hiding is produced. 
There was also a great probability that more paint would be 
applied than was necessary to produce complete hiding, since 
it was impossible to tell whether or not an excess of paint 
had therefore, that the 
brush-out test failed to give anything more than very approxi 


been used. Jt was not surprising, 
mate results. 

Hiding power was a complex function of opacity, conditions 
the hidden. The 
the ratio of the intensity of the 
to the intensity of the light 

\n apparatus was described 


of illumination and contrast in urface 


opacity of a film was defined a 
lieht 


which was incident on the film. 


which was 


transmitted. 


by the use of which the optical behaviour of paint was shown 


to be analogous to that of photographic emulsions, vzz., hy 
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The Paint Research 
Station at Teddington 























1. The Technical Laboratory, equipped with small and semi-large scale machinery and apparatus for the preparation of 

paints and varnishes. 2. Electron diffraction apparatus. 3. Apparatus for measuring abrasion resistance. 4. Apparatus 

for measuring the consistency of printing inks. 5. The Guild Trichromatic Colorimeter. 6. The Transmeter for measur- 
ing the hiding power of paints. 7. The K.B.B. Fugitometer for accelerated fading tests. 
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separating the difiused light from that which passed through 
the film without diftusion, the latter was found to obey a 
~ mple law applying to optically homogeneous materials, =» 
in which no scattering of light took place. 

Dr. Hanstock gave a description ot the Transmeter (Brit. 
Pat. 434,136), devised at the Paint Research Station for 
measuring the hiding power of liquid paints. The paint film 
is introduced into the apparatus in the form of a thin wedge 
oi known two pieces of plane 
end by a strip of steel. Light from a lamp 
is reflected through the film by a mirror and is compared in 
intensity with light reflected from the lamp by a second mirror. 
Situated in the path of this second beam of light is a variable 
aperture for adjusting the intensity until it is equal to that 
which would be transmitted by a film having an opacity value 
The light from the paint film is compared with the 
standardised beam by means of a flicker photometer. The 
thickness of the part of the film which is observed is adjusted 
11 sliding 


dimension between 


glass 


~eparated at one 


()] 1d). 


the wedge-shaped film across the direction ot 
observation, and when a position is reached where no flickering 
is apparent, the thickness of that part of the film which is 


under observation is the hiding power of the paint. 


Hiding Power of White Pigment 


\lthough the hiding power of a white pigment was deter 
mined mainly by the co-efficient of normal reflection from the 
pigment surface, it was apparent trom Dr. Hanstock’s investi 
vations that this representation of the mechanism of reflection 
from a composite pigment such as lithopone could not be the 
true one, and that in practice some state must arise to modify 
in a profound manner the reflection properties of the layer of 
zinc sulphide. How, he asked, did the zinc sulphide in litho- 
pone differ from zinc sulphide in its ordinary state; He 
suggested that the difference was hardly likely to be in chemi 
cal form or activity since measurments of heats of wetting 
showed that a 30 per cent. lithopone behaved substantially as 
zinc sulphide if allowance was made for the presence of 25 
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per cent. of the barium sulphate on a free state. The most 
obvious difference was that in lithopone the zinc sulphide 
existed as a thin layer of much smaller dimensions than the 
particles in ordinary zinc sulphide. The average thickness of 
this layer might be calculated, since the average particle 
size of lithopone had been accurately measured by Green, who 
found the average size of nine samples to be 0.38%. Since 
it was found by experiment that a 30 per cent. lithopone con- 
tained 25 per cent. of the barium sulphate in a free state it 
that a similar proportion of the 
zinc sulphide also existed in an uncombined state. With this 
assumption, the composition of the composite particles still 
remained at 30 parts of zinc sulphide to 7o parts of barium 
sulphide. Spherical particles of this composition having a 
diameter of 0.38% would have an outer shell of zinc sulphide 
which would be 0.021, in thickness. 


was reasonable to assume 


Intensity of Reflection of Light 


In seeking for an explanation of the value of the hiding 
power of lithopone, one must consider the conditions which 
govern the reflection of light by films of this orcer of thick- 
ness. So far, said Dr. Hanstock, consideration had been given 
mainly to the development of hiding ‘power in white paints 
and it had been shown that it was chiefly determined by the 
intensity of the reflection of the light from the surface of the 
pigment. White pigments might be considered essentially as 
transparent crystalline particles in which there was little 
absorption of the light, the decrease in intensity of the light 
transmitted by a film containing such particles being due to 
the reflection of light in a direction opposite to that of inci- 
Thus, for normal white pigments, those which 
appeared the brightest had the highest hiding power. When 
speaking of coloured pigments, however, this was not true. 
In general, they had much higher hiding powers than white 
pigments, and this high capacity was due not so much to 
their ability to reflect light as to their power of absorbing 
light as it endeavoured to pass through the particles. 


dence. 








Letters to 


Developing Export Trade 
SIR, lhe publicity viveh to the British mdustry 
‘National Rayon Week,’’ emphasises the rapidity 


rayon 
through 
with which this comparatively new industry has jumped into 
the foreground alonegst export countries the result. o1 course, 
of the keen brains and organisation behind it. 
iew and separate industry, it has proved to be a_ useful 
auxiliary to other textile industries. The Parliamentary 
Secretary to the Board of Trade—in again calling attention 
to the fact that the country depends upon its export trade 

referred to the industry as a 
that industries 


Although a 


rayon national asset, and 
much in the future 
towards maintaining this country’s export business. 

These observations are worthy ef the fullest publicity, not 
only in their application to the industry but as 
indicating what can and should be done in many other direc 
tions towards building up our export trade. Once British 
rayon producers knew they had the right product, launching 
it in the markets of the world followed as a matter of course. 
The well-known difficulties of export did not deter them. 
Sut what about other manufacturers of exportable products ? 
How many are there who have not even troubled to ascertain 
what markets exist or can be created abroad for their products ? 
Perhaps it is not so much new inventions or new industries 
upon which the country must rely for its future export trade, 
as the realisation by all non-exporting manufacturers that 
markets abroad can be created and fostered by enterprise and 
an intelligent appreciation of potentialities. No longer can 
the country be content to rely upon the great basic industries, 
whose share in our export business is showing strong signs 


indicated new would do 


bayon 


the Editor 


Markets must be tound for more and more 
manufactures, and existing markets extended. No 
manufacturer should be content until all possible avenues of 
overseas business have been thoroughly explored. As _ with 
the rayon industry there are others which can be regarded as 
auxiliaries, and the participation of both main and 
auxiliary industries in export should have a tremendous effect 
oi sales as a whole. The crying need is to make every manu 
facturer in the country export-minded, and sufficiently so to 
see the need of placing their export business in the hands of 
persons who have had the necessary specialised training.-- 
Yours faithfully, 


o1 diminishing. 
Olt Our 


active 


R. |. TURNER, 
Chairman. 
The Institute of Export, 


21 Tothill Street, S.W.1. 





—_ —= 


Ht National Sanitary Works in Argentina recently assigned 
a technical committee to investigate the existence ol 
aluminium sulphate deposits in the province of San Juan, 
and this committee has just reported that these deposits are 
deserving of industrial exploitations. The Sanitary Depart- 
ment will not directly participate in this exploitation, but 
will shortly call for bids among private firms to provide 
20,000 tons of aluminium sulphate over a certain period of 
years. Although statistics are not available, there is already 
a limited amount of aluminium sulphate produced within the 
country. Latest import statistics are for the year 1934, during 
which Argentina imported a total of 4,535 metric tons, of 
which Germany furnished 1,713 and the United States 1,427. 
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Niobium and its Uses* 


By L. SANDERSON 


LOBLUM is one of the rarer elements, and was not 

known in any way until 1801, when Hatchett discovered 

its oxide in a black mineral trom the United States of 
America. Not until forty-three years later was another dis- 
covery made in connection with this oxide, which was then 
found in a variety of columbite from Bodenmais, Bavaria, by 
a chemist named H. Rose. Niobium has a very close resem- 
blance to tantalum in its chemical characteristics, and is 
practically always found naturally associated with niobates of 
other metals. It differs from the majority of metals in one 
important respect, that sulphur is not found in the form of a 
compound with it anywhere in nature. 


Physical Characteristics 


The physical characteristics of niobium -have not’ been 
ascertained to the full, because of the rarity of the metal, and 
the fact that very little of it is at hand for research or investi- 
vatory purposes. As far as can be gathered, it has a close 
resemblance to tantalum. 
to a very high degree. 
4oo°C. causes the formation of a _ pentoxide. 
marked ductility. 


[It will absorb the ordinary gases 
Heating it in air above approximately 
It has very 
So far as its mechanical working charac- 
teristics are concerned, it bears a distinct likeness to the metal 
nickel. It can be spot-welded to various metals or even to 
itself. Its resistance to corrosive chemical attack is extremely 
high, only hydrofluoric acid having any marked effect upon 
it, though if its condition is to some extent impure, sulphuric 
acid will dissolve it to a limited extent. It can be employed 
as a rectifier of low voltage alternating current for such pur- 
poses as battery charging and electro-plating. The cells 
employed trequently comprise an electrode of niobium and an 
electrode of lead each, in an electrolyte of dilute sulphuric 
acid. ‘The current passes from the lead to the niobium, but 
not in the reverse direction. It thus may serve, on occasion, 
as a substitute for platinum electrodes. 

lts colour is practically the same as that of platinum. Its 
specific gravity 1s 8.3, and its specific heat 0.06 to 0.07. Up 
to the present, it has been found impossible to decide the 
exact melting point of the metal, but it is certain, or at all 
events highly probable, that it is above 1,800°C. Niobium’s 
coefficient of radiation, its electrical resistance, and _ its 
coefficient of temperature at high temperature, are not known 
with extreme accuracy, but are rather less than the identical 
constants for tantalum. 


Minerals in which Niobium is Found 


The mineral in which niobium principally figures is known 
as columbite. This mineral is an end member of a series of 
niobates of iron and manganese which crystallises in the same 
or Closely-related geometric forms. In nature, however, the 
series shades imperceptibly into its various members. The 
ilobates crystallise in the orthorhombic system, but are often 
found in massive form. As a general rule thei colour is 
iton-black to brownish-black, combined with complete opacity, 
but brownish-red, translucent 
encountered. 


varieties are sometimes 
The lustre possessed by these minerals is sub- 
metallic to sub-resinous, with a hardness number of approxi 
mately 6. The specific gravity is roughly 5.3. There is also 
wide variation in the quantities of manganese and iron con- 
tained, and where the manganese percentage is high, the 
mineral is known as a mangano-columbite. 
of tungsten and tin are occasionally found. 
Among the less common minerals in which niobium occurs 
are fergusonite, which is a niobate of either yttrium, erbium, 
or cerium; samarskite, which is a niobate of iron, yttrium, 
calcium or cerium; and euxenite, which is a niobate of 
yttrium, erbium, cerium, or uranium. There are also tapio- 


Small percentages 


* Reprinted from ‘‘ Sands, Clays and Minerals,’’ April, 1936 


Stibio- 
mineral, in which niobium is combined 
with antimony ; pyrochlore is a calcium niobate which includes 
titanium and cerium. 


lite, ixiolite, and microlite, a niobate of calcium. 
tantalite is another 
Tantalum is usually present in all 
these minerals at the same time as the niobium, but in most 
instances the niobium content is the greater. 

The uses of niobium have not, thus far, been of very varied 
character. It is said to have proved suitable for electrode 
radio and its uses as a 
vacuum tubes has been the subject of a patent. It is known 
to have a larger emission of electrons at high temperatures 
than molybdenum, and the influence of gases on the emissive 
characteristics of a filament is more readily perceptible than 
is the case with filaments of molybdenum, tungsten, tantalum, 
or even thoriated tungsten. 


material in valves, ‘getter 7’ in 


Effect of Niobium on Steel 


Niobium has also been considered with a view to its ettect 
on steel, and patents have been taken out by the British 
Thomson Houston Co., Ltd., for steels into which from 6 to 
12 per cent., from 3 to 6 per cent., and from 2 to 4 per cent. 
of niobium respectively have been introduced, together with 
percentages of tungsten and tantalum. The eftect of niobium 
on steel is said to be that of rendering the metal harder and 
tougher than other elements will do, while it will also act 
as a Cleansing agent or ‘* scavenger,”’ 
does. 


somewhat as vanadium 
On the other hand, so small are the amounts of 
niobium available for experimental purposes that it is dithcult 
to draw any definite conclusions as to the extent to which it 
lends itself to extensive employment in the manufacture of 
steel. 

So small, in tact, is the output of niobium, that in 1906 it 
Was possible for the total world supply (except tor halt an 
ounce) to be shown at a chemical exhibition in New York, in 
The value of the 
metal to-day is almost that of a precious metal, even though 
increasing demand has to some extent increased the output 
and theretore lessened the price. 


the form of sheets, bars, rods and wire. 


One American firm in pat 
ticular are doing their best to explore the possibilities of the 
metal, which has the advantage over tantalum that its native 
mineral, colombite, is more abundant than that of tantalum. 
Already there is some talk of using it as a stabiliser in stainless 
steel, to prevent intergranular corrosion, while it has been 
mentioned, if not actually tried out, as a possible metal to 
use in carbide form for the tips of cutting tools. 


Commercial Production 


Up to 1931, only two firms had = succeeded in pro 
ducing niobium commercially—one in Berlin, the othe 
in Chicago—both using different processes. One com 


mercial method of reduction is as follows: 
is usually a 


The ore employed 
niobate or tantalate containing a_= smal! 
amount of niobic oxide, the tin, titanium and other elements 
being as little as is practicable. The ore, generally in con 
centrate form, is reduced to a fine powder which is fused with 
caustic potash, thereby resulting in soluble niobates which are 
then extracted with water. ‘The niobates are precipitated 
from this solution by boiling with sulphuric acid, 
and after the precipitate has been washed with water, it is 
dissolved in hydrofluoric acid. ‘To this acid solution, a sufh- 
cient amount of potassium fluoride is added to make a 
practically insoluble double fluoride of tantalum = and 
potassium, leaving the niobium in solution. Separation 1s 
carried out by repeated fractional crystallisation. 

Its principal compounds are niobium hydride, a 
grevish, metallic powder (NbH) obtained when the double 
fluoride NbF.2KF is reduced with sodium; niobium dioxide, 
NbO, ; niobium tetroxide Nb,O,; and niobium trioxide Nb,Q,. 
There is also a niobium pentoxide, Nb,O;. The dioxide is 
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formed when the dry potassium niobium oxyfluoride is reduced temperatures from 1,000° to 1,500°F., when the use of the 








sodium. Other compounds are perniobic acid, niobium alloy requires operation within this range. Descriptions o1 
trichloride, niobium  pentafluoride, niobium  oxyfluoride, .e experiments made in this connection, and the results 
: . . é< n , P s* . ; . , ~ 

oOop1umMm Oo sulphid m nit Cit ne potass mM fl LOX. tained, are to be found 1h) Metal Progress tO] July, IQ 34. 

perniobate. lt is probable that for welded construction for service In the 

\s a stabiliser of st ess ster specific advantages embrittling zone of temperatures, niobium may find a usetul 

. so . , : : } 1 . : 7 

cCCOTaIN?g Tf | \ Matt ews is 1 if | etar©re SUSCt ptibilit cl} Piilcatio e \\ elding rod hould ha SS = niobium content ol 

to intergranular corr articularl ter | holding at le than 10 ® 





Stabilisation of Hydrogen Peroxide for Storage and 
Bleaching 


Discovery of New Stabilisers 
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erally necessary that the hydrogen peroxide shall be 


or slightly alkaline; bleaching does not proc eed suffi- 


ciently rapidly or efficiently in an acid solution of hydrogen 
ide. The alkalinity increases the tendency for hydrogen 
liberate yveen gas in a wasteful form and thus it is the 


re necessary that there should be present stabilising agents 


ire that all the available oxidising power of the solution 
il De appli d solely to the textile material. ‘This considera 
is complicated by the fact that the value of a stabilise 
he same under the two conditions of acidity and 
| ity. 
fortunately it been found (E.P. 434599) that metaphos- 
are equally useful in slightly alkaline solutions of 
peroxide such as are used for bleaching cotton, 
l, and real silk. Furthermore, special phosphates can be 
| Cli] ed in detinitel; alkaline detergent liquors and 
t the better production of a white by allowing the 
ad perpe rate Ol peroxide 
A Simple Experiment 
) cf C OL pleac!t ge cotton with hydrogen 
, ie the following simple experiment 1s sufficient to 
ite the high value of sodium metaphosphate in making 
leach liquor more ettiicient. A 10 eal, vol. hydrogen 
ar leach liquor is treated with just sufficient sodium 
iti Oo that it react neutral to phenol phthalein. 
t | | this liquor is then used for bleaching 
jiled cotton frbric for about 14 hours at 180°F. To 
er halt of the liquor is added to ounces of sodium 
la ilar quantity of cotton fabric bleached 
ame conditions. It will then be evident that the 
] eacner h the pre ce oO} OQ LUN metapho phate 1S 
f 1 tpat leached without. addition, it can 
' of the two spent bleach liquors that the, 
| equally in respect of their hydroge peroxide con- 
\s a matter of fact, it found that a 2-vol. hydrogen 
blea liquot red to vive the same white 
Li COL qot tne , 0} bath with sodium 
phat 
Some time ago it was found by Folener and Schneidei 
I’ er.” ] | that Oc1uUmM pyrophosphate 
O,—was a most efficient stabiliser for hydrogen peroxide 
liq especially in comparison with such sub 
s sodium silicate and disodium phosphate which have 
been used for this purpose. kor example, in maintaining 
per cent. hydrogen peroxide solutions containing various 
liser at 50 ( lor 4oe hou the fe llowineg losses were 
irred 
stabilise: °. Loss of Hydrogen 
Peroxide. 
Sodium silicate -_ _ QQ.5 
Borax - sd - 99.9 
isodium phosphate es 88.7 
Sodium pyrophosphate 7 16.7 
lound, however, that in alkaline detergent liquors con- 
¢ hydrogen peroxide the stabilising influence of sodium 
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pyrophosphate is so much reduced that the liquor cannot be 


This constitutes a dithculty Institute of Chemistry 


April-May Examination Results 
[t is 


considered as being satistactory. 
ln. preparing soap liquors containing sodium carbonate anc 


-odium perborate or its equivalent of another peroxide. 














) 1: T! ass list for the April-May examu yns ot the Instit 
here that a useful discovery has been made. According to eo a a ' im. ™ 
~Q : ad oa ( L hemistry ecords the totiow CCCSSCS 
l..P. 43586:, magnesium silicate can be used as a stabiliser | i | eel | 
ae . . . fi Xamlinations fOl the reliowsthil brancn ( Vallit 
under these circumstances with ereat Satistaction. Such a : oe ae . ee : = | 
: ° . ° ,e ii List \ \' th sp Clal ‘ey of , LO lisse iats cl | C] WW X ¢ ~ 
compositien may have the following ingredients :— — ‘ . - w | : a 
Soap ; <9 Ib flarry Crates, B.Sc. (lond. * pranch |: tne Chemistry inclu 
“ A, Sodium carbonate 50 lb. ing microscopy, of tood and drugs of water): Cecil R. 
f “ : 1 ry) } ‘ ry } 1 } | 
Sodium pyrophosphate 10 lb. Bond, M.Sc. Lech. (Manc.), Jack H. H ( Ph.D. (Lon 
Sodium perborate lor Ib Pyaniel C. KE. Jenkins, M.S« Lond.), and Edward B. Parkes 
Magnesium silicate .. + 14 Ib ” _ ‘ane ) 
1: . ): - ES (Loin branch Gs (industrial Chemistry, with special 
and in this case the sodium pyrophosphate is present not so ) 
: : ion a ne reference to coal tar tech . George C. Bailey, B.S 
much for its stabilising action as tor its good detergent power. ' 
= . Tr er. +7 ; Lone ndustrial chemist with special reference to th 
Che tollowing results were obtained by boiling for 4 hour _ | 
. he’ ;, manutacture ot rayon): El inklestone and John W hart 
a I per cent. solution, the magnesium ilicate being in some — ; 
| | = os I;xamination in general chemist rOr the associateshnip 
instances replaced by other substances, and the aeterminineg ; . \ : 1 . 
ie a oe \liss Gertrude G ndrev 5 rp Lversit\ 
the loss ot oxidisine power: they clearly reveal the high “ € Xs. | a ; st ni. | 
paige: d I ° : ; © nad Sil hy ( oss Tee hnical 1) <titute - Ls i 1 aiF Reo 
stabilising value ot magnesium silicate under definitely ; a ens ; ; , 
kali nditions :* Street Polytechnic; Terence |. Cahill, Portsmouth Municipa 
<a le cone ons ° . 
| - College: lan ave BS d ee. mpel 
Composition of Detergent. Loss of Oxidising Power lege; Alan J. Cave M, a : rian ARC. in i 
\" alone go” College of Science Basil H. Chorley, Liverpool Techni 
1.5 lb. of sodium silicate 92.3%, College; George H. Clement, University, and Mer t Ve 
ditto 1 ' co CORMROR Sart 59.0 6 turers’ Technical College, Bristol: Thomas G. ]. Cl 
3 iD. OL Mpsom salts S77 a = : : : : me. - 
litt ‘ r.8 ib. rf xdium sili Q 5 ‘O” Roval lechni al ( ollege, SALTOTa } ernest A, ¢ OOK, \\ est Ha 
tT - 4 ~ UL] SLils ae : Se — . . 
15 tb. of magnesium silicate 35.1 %, I icipal College Harold M. Cooper, Hul Munici} 
It has also been found (E.P. 436235) that aluminium College; Stuart H. H. Davis B.Sc. (Lond.), Regent Str 
hydroxide is a good stabiliser tor peroxide detergent compo- Polytecl Wilham L. Dutton, Liverpool Tee ical ( 
sitions which must be alkaline or used under alkaline’ lege; Ernest Emsley, Leeds College ot Tecl Philiy 
conditions. In this case also iithoug! ~OQGLUM pyrophosphate Halstead, Regent Stree Polvtec! L) id H : 
can be used as a detergent it ts ot of much value as a | erpool Technical Colle: Hat Heron, B.S lL onc 
stabiliser. It has also been found that the aluminium salts Blackburn Municipal Technical College: William F. Hods« 
O| sulphonated fatty alcohols can be used as stabilisers for Derby Technical Coll SC Norman A. Hut \.M.C.T., Bis 
hydrogen peroxide solutions. mingham Central ‘Tec hni al L ¢ Lhe = | cll cd Mat ( hester College 
At the present time increased attention is ben O paid to the ot Lee hnology ; Cyril if Lewis, Live rpool echnical Coll —€ , 
possibilities of bleaching cotton and rayon goods with | ard P. McManus, Liverpool Technical College; Andrew 
hydrogen peroxide instead of bleaching powdel or sodium M. Meiklejohn, Glasgow R | Technical College James | 
hypochlorite. Hitherto, the disadvantage urged against the Morpet! Northern Polytechnic; Marcus Robinson, B.S: 
peroxide bleach is that it is expensive, but would seem Lond Halitax Municipal Technical Coll Clifford | 
that if the new stabilisers can cause a more etticient use of Sh rp Unive Sity College, ind Leicester Col ege < lec] 
the oxidising powell Ol hydrogen peroxide when applied to ology ; Lhomas Stutchl ury, B.Sc. ( | ond = ae | ass 
textile materials then there is a chance that this clean and echnical Institut : Wil » WK lor, B.S [ c 
Casy-to-use agent might be more tavoured among bleachers. \\ sa d District Mini S lec] ‘ Coll . Bi 
ungham Central Technical College \l: TI Imps B.S 
(Le Hull University ¢ eve: St lev G. A. Wise, Lees 
. | ors lleoy ot rechnol _ 
y = l ( Li IOLyY. 
Lawn Tennis Tournament S: 
¥ md 
Some First Round Results 
a . 
cj : : te of Physics 
[Irv is anti pated that most of the matches in the. first round Institu e O ) S1CS 
of THE CHEMICAL AGE Lawn Tennis Tournament will be : os 
| Annual General Meeting 
played ort during the Whitsun holidays. In an\ Case, players 
ATC reminded that \londay week, lune o l Lhe last day tot 1 $4] PCC | meeting ol the titutl t | sIcS Was 
playing lirst round matches, all the Ve ults Or whnicn 1 IST he ( L ues ay Atte election O] tine Cers d ( Dit 
received I the i ditor oft ly ( FILE ALICAI AGE not late than l yc tiie panel O] the board Was uUunced it ( 
list post on luesday. une low] would take OTT1¢ on Uct ber I Preside { Py CSO 
I . } ‘ 
Following are results received up to the time of going to \. Fowler; vice-president, Mr. Fk. Pwyman; hon, treasure 
press \iajor§ ( i ‘3 Phillips ; hol secretary, Protessol \. 
SINGLES (Crowther: new members the board, Colonel Kk. W. | 
\. Tickner (British Celanese, Ltd.) beat W Wakeman ;decumbe and Protessor R. Whiddington. 
(Johnson, Miatthey and ( se Ltd — ~ a 0. lhe annual report showed that membership had cont L¢ 
|. S. Wilson (British Celanese, Ltd.) beat A. A. Killick to increase and that the high standard required for corporate 
b. Laporte, LLtd.), G—o, 6 }. membership had been matntained. lhe total membership 


he. 1). Hand LB. Laporte, Ltd. walk OVeT, (,. Pueh (British cll the end OT the Vi‘ \\ H22 Ih mrst [re strial Phys s 
Oxygen Co., Ltd. scratched. A rere ce to be held 1 th CO tr\ took | Ce \l. chest 
Dot BLES LY) \iarch LQ35 1d was atte ded \ ¢ rly 550 pers Ss The 
Pr. Db. O'Brien and F. D. Hand (B. 1 aporte, Ltd.) beat ubject ot the conterence was Vacuum Devices Research 
\. Tickner and |. S. Wilson (British Celanese, [.td.), 3—6, and [ndustry ind an exhibiti ot instrument ppara 
() 4. o—O. and books cognate to the subiect was arrat eed and Was O] 
lf. G. Crosse and J]. Kk. Walker (Society of Chemical to the public. Some 3,500 people visited the exhibit 
Industry) beat L. A. Maronge and |]. Hudson (Bakelite, Ltd), \ Midland local section was inaugurated in November, th 
O 2. © 2 towns covered beine Birmingham, Leicester, Nott eNnamM a 3 
\. E. C. Wilshere and L. F. Grape (Borax Consolidated, Rugby. the scheme tor the training a certification 
[.td.) beat A. A. Killick and G. A. Brittain (B. Laporte, Ltd), laboratory assistants had developed satistactorily and 21 ¢ 
{) .. © 3. ncates were issued durin Lee VvVear. 
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The Liquefaction of Hydrogen and Helium’ 


By J. D. COCKCROFT, Ph.D., F.Inst.P. 


MONGST the most important factors in advancing oul 
knowledge of the physical world is the development of 
new methods of experiment. Foremost amongst these 
has been the liquefaction of gases, tor by the use of different 
gases it has been possible to study the properties of matter 
at temperatures approaching successively towards the absolute 
ZeTO. 





The meaning of low temperatures, and, in particular, of 
of temperature, is perhaps difficult fo1 
the layman to understand. Essentially, however, temperature 
measured on the so-called ‘‘ absolute ’’ scale is a measure of 
the energy of the motion of molecules in a gas, liquid or solid. 
The lower the temperature the less energetic is the motion of 
the molecules ; absolute zero is reached when molecular motion 
reaches its minimum value. Defined in this way, temperature 
can be measured by the pressure exerted by a fixed volume 
of gas, for the pressure exerted by a gas on the walls of a 
container depends simply on the energy of motion of the 
molecules. 


an ‘** absolute zero ”’ 


The ‘* Absolute ’’ Scale 


li, tor example, a bulb containing helium gas is immersed 
successively in steam and in melting ice the ratio of pressures 
is found to be 373.14/273.14. Since it is convenient to make 
the temperature difference between the ice point and the boil- 
ing point of water equal to the temperature difference on 
the Centigrade scale, 7.e., 100°, the temperature of the ice 
point is defined as 273.14° on the Absolute scale. If now the 
bulb is immersed successfully in liquid oxygen, liquid hydro- 
gen and liquid helium the pressure falls to go0/273.14, 
20.4/273-14, and 4.2/273.14 of the pressure at the ice point. 
(he temperatures of these liquid gases are therefore defined 
as go°, 20.49, and 4.2° Absolute respectively. 

This successive approach to the absolute zero has been the 
result of work extending over a long period. After the work 
ot Faraday at the Royal Institution it seemed that of the 
then-known ‘* permanent ”’ 


gases only nitrogen, oxygen and 
remained to be 


liquefied. A further important 
advance was made in 1877 when Pictet and Cailletet showed 
independently that oxygen could be liquefied in small 
quantities. Cailletet achieved his result by compressing the 
gas, cooling it to minus 29° Centigrade and then allowing it 
to expand, the additional cooling produced by the work otf 
expansion being sufficient to reduce the temperature to go° 
Absolute, the liquefaction point. | 


hydrogen 


Dewar’s Experiments 


by a similar method, the Polish chemists Wroblewski and 
Olszewski were able in 1885 to obtain the first indications that 
hydrogen could be liquefied. It was left to Dewar, however, 
working in the Royal Institution, to attain in 1896 the pro- 
duction of appreciable quantities of the liquid and to demon- 
strate its properties. By his work, therefore, the lower limit 
ol temperature available was reduced to 14° Absolute, the 
temperature at which hydrogen solidifies. 

The method adopted by Dewar was identical in principle 
to that developed by Linde in 1895 for the liquefaction of 
oxygen. The method applies the discovery of Joule and 
Thompson that, in general, gases cool in expanding through a 
valve. In the special cases of hydrogen and helium, how- 
ever, heat instead of cold is produced by expansion unless 
the gases are precooled, by liquid air in the case of hydrogen 


and by liquid hydrogen in the case of helium. In all cases 


Abstract of lecture delivered in the Science Museum, London. 
on May 13, in connection with the Very Low Temperature Exhibition 


the cold produced by the expansion is conserved by the use 
of a heat regenerator. 

The next step on the road to the absolute zero was taken 
by Kamerlingh Onnes, who in Leiden first liquefied helium. 
The helium was compressed to 40 atmespheres, precooled to 
15° Absolute by liquid hydrogen and-then by expansion lique- 
fied, a temperature of 4.2° Absolute being attained. Having 
obtained the liquid the temperature can be further reduced to 
o.7° Absolute by reducing the pressure above it and here 
until recently seemed to be the limit of temperature attainable. 


The Kapitza Helium Liquefier 


Since the work of Kamerlingh Onnes, several important 
advances in the technique of liquefaction have been made. 
Simon has developed the method, first used by Cailletet for 
the liquefaction of oxygen, to the liquefaction of hydrogen and 
helium. A small metal cylinder cooled by liquid oxygen is 
filled with compressed helium. The pressure in the helium 
container is suddenly reduced, and under proper conditions 
half the cylinder remains filled with liquid helium. The 
method, by reducing considerably the scale of apparatus 
required, allows of low temperature work being developed in 
laboratories which possess neither the funds nor the equip- 
ment for large scale work and has already advanced con- 
siderably our knowledge of low temperature phenomena. 

A second important advance in the technique of helium 
liquefaction is due to Kapitza, who applied to helium the 
method first used by Claude for the liquefaction of air. Kapitza 
has succeeded in constructing a small] piston machine in which 
helium can be expanded and so cooled continuously. The 
design of such a machine was exhaustively studied by Claude, 
who found great difficulty in lubricating the machine, as the 
temperature approached the liquefaction point of alr. 
Kapitza’s machine actually operates down to 10° Absolute, 
the lubrication difficulty being most ingeniously overcome by 
a special construction. By the use of this expansion engine, 
the Kapitza liquefier, eliminates completely the 
necessity of using liquid hydrogen as a precooling agent. 
Liquid helium is produced one hour after starting, and two 
litres of liquid helium are produced per hour. 


helium 


Low Temperature Properties of Matter 


Of the existing special properties of matter at liquid hydro- 
gen and liquid helium temperatures, only a few can be 
described. Liquid hydrogen is a colourless liquid with the 
extremely low density of 0.08. If it is poured into a glass 
tube surrounded by air, the air immediatey condenses on the 
tube and a stream of liquid can be observed to drip from the 
tube. If a glass tube containing air is partly immersed in 
liquid hydrogen so high a vacuum is produced that no electric 
discharge can pass. 

At the temperature of liquid helium the resistance of a 
metal, such as cadmium, falls to below 
thousandth of its value at room temperature, the resistance 
then depending largely on the amount of impurity present in 
the metal. The resistance can, however, be very largely 
increased by applying to the metal a magnetic field of a few 
thousand gauss, the deflection of the electrons in the path 
through the metal producing a large increase in their energy 
loss. 


gold or one 








PRODUCTION of benzol in the United States during the first 
quarter of 1936, estimated by the Bureau of Mines from the 
production of coke at by-product ovens known to recover this 
commodity, amounted to 22,910,000 gal. compared with 
18,822,000 gal. in the corresponding period of 1935. 
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Personal Notes 


PROFESSOR |. S. KIPPING, of Nottingham, is to receive the 
honorary degree of D.Sc. of Leeds University. 

PROFESSOR LEONARD BAIRSTOW, of Imperial College, has 
received the degree of D.Sc. in Engineering of the University 
of London. 

Mr. E. J. B. WiILLEY, University College, has had conferred 
upon him the degree of D.Sc. in Chemistry of the University 
of London. 

PROFESSOR J. M. HEILBRON, of Manchester University, has 
been appointed an additional examiner of theses for higher 
degrees at the University of St. Andrew’s. 

Mr. CrkclL J. T. CRONSHAW and Dr. R. H. PICKARD, 
Director of the Shirley Institute, have been elected members 
ot the Court of the University of Manchester. 

SIR ROBERT S. RAIT, whose resignation from the position of 
Principal of Glasgow University was announced last week, 
died at Glasgow on Tuesday aged 62. Sir Robert had been 
in ill-health for a considerable time. 

LORD LEVERHULME will preside at the banquet to be held at 
(;srosvenor House on Thursday, June 25, in connection with 
the Chemical Engineering Congress of the World Power 
(onterence. 

COLONEL WHISTON A. BRISTOW, chairman and managing 
director of Low Temperature Carbonisation, Ltd., is among 
the passengers on board ‘‘ Queen Mary.’’ He is going to 
Pittsburg for a meeting with American coal interests in con- 
nection with the manufacture of smokeless fuel, the use of 
which is compulsory in some of the larger cities in America, 
notably New York. Lieut.-Commander Colin Buist, has 
been appointed deputy managing director during Colonel 
sristow’s absence. 


Dr. MARTIN SMITH has been appointed lecturer in agricul- 
tural chemistry in the East of Scotland College of Agriculture, 
in succession to Dr. Lauder, who retired in September. 

Mr. J]. C. HORNEL, B.Sc., University of Edinburgh, has 
been awarded a Commonwealth Fund _ Fellowship in 
Chemistry, tenable at the University of California for two 
vears, beginning September next. | 

Dr. H. D. DAKIN, F.R.S., a former student of Leeds 
University, now in charge of the medical research laboratory, 
New York, inventor of Dakin’s solution antiseptic, is to have 
the honorary degree of LL.D. of the University conferred 
upon him. 

DR. ARTHUR WORMALL has been appointed as from October 1 
to the London University Chair of Biochemistry, tenable at 
St. Bartholomew’s Hospital Medical College. He has been 
since 1933 senior lecturer in biochemistry in the University 
ot Leeds. 

Mr. STEPHEN LACEY, president-elect of the Institution of Gas 
engineers, received the guests at the Institution’s 73rd annual 
reception, held at Grosvenor House, Park Lane, on Wednes- 
day night, in the absence through indisposition of Colonel] 
Moncrieff Carr, president. 

Dr. W. H. Coates and Mr. S. K. THORNLEY are among the 
members appointed to the Sugar ‘Commission constituted 
under the Sugar Industry (Reorganisation) Act, 1936. Dr. 
Coates is a director of Imperial Chemical Industries. 
Mr. Thornley is president of the Paint Research Asso- 
ciation, and a director of Asbestos Fireproof and General] 
Paint Co., and Thornley and Knight. The commission is 
charged under the Act with the duty of keeping sugar beet 
industries under review. 








Continental Chemical Notes 


France 


Pitt KUHLMANN CONCERN are now manufacturing ammonium 
carbonate at their Madeleine works, where the daily output 
capacity of ammonia is 60 tons. 


Roumania 


ACCORDING TO A BUCHAREST REPORT, the firm of Hr. and A. 
Cucoli and Fu, of Galatz, is embarking upon the manufac: 
ture of tartaric acid. 


Russia 


A DRY SEED DISINFECTANT with a minimum arsenic oxide con- 
tent and maximum toxic power against corn-blight has been 
developed by Rosental and Golizyn, and is now being made 
on an industrial scale. Consisting essentially of calcium 
arsenate diluted with talc or china clay, it contains the equiva- 
lent of 10 per cent. arsenic trioxide and is highly economicai 
in use, 1 gram. sufficing for disinfection of over 2 lb. of seed. In 
broad outline the manufacturing process involves successive 
introduction into a mixing machine of water, lime, talc, and, 
after short stirring, arsenic trioxide. The cover is then put 
in position and the ingredients thoroughly mixed when 
calcium arsenic is precipitated upon the fillers. The resulting 
38 to 45 per cent. paste is dried and simultaneously ground at 
a temperature of 120° to 150° C. in a drum measuring about 
22 ft. in length and 3 ft. diameter, the dry product being 
finally powdered before packaging. Proportions of 
ingredients used in making 1 ton of the final products are 
given as 0.11 ton arsenic trioxide, 0.055 ton lime, 0.85 ton 
talcum and 3 cu. metres water. The oil fuel consumption for 
the same quantity is 0.1 ton and the power consumption 120 
kilowatt hours. 


Germany 

BUTADIENE SYNTHETIC RUBBER is now applied by the Veritas 
Rubber Works, of Berlin, 
rubber goods. 

A RESEARCH COMPANY HAS BEEN FOUNDED in Essen to examine 
the process of coal extraction developed in the Uhde Labora 
tories, Dusseldorf. 


in the production of technical 


Hungary 

A NEW CHLORINE-CONTAINING DISINFECTANT, produced by the 
Hydroxygen Chemical Works, of Budapest, has recently 
appeared on the market, and is suitable for disintection of 
large surfaces owing to its very low price. 

THE HUNGARIA ARTIFICIAL FERTILISER WORKS is offering two 
prizes of 2,500 pengo each for proposals in connection with 
the following problems: (1) desulphurisation of coal gas and 
recovery of sulphur; (2) establishment of a Hungarian plastics 
industry ; (3) investigation of the possibilities of new chemical! 
processes for development in Hungary. 


Italy 


UREA MANUFACTURE WAS RECENTLY COMMENCED at the Novara 
works of Societa Ammonia e Derivati, with an initial daily 
output capacity of 2 tons. Carbon dioxide required for the 
process is obtained by calcining limestone. 

OFFICIAL PERMITS HAVE BEEN GRANTED in respect of the 
following new chemical enterprises: Bituminous emulsions 
(Ing. Francesco Azzaroni at Vibo Valentia); rennet powde1 
(Leonida Montanari at Sant Ilario d’Enza); therapeutic 
atsenic compounds (Ing. Ubaldo Emma at Ponte Chiasso) ; 
acetylene black (Soc. Elettrochimica del Toce at Villadossola) ; 
artificial cryolite (Soc. Veneta Fertielizanti e Prodolti Chimici 
at Porto Marghera). 








Lhe, Chemical Age—May 30, 1936 


From Week to Week 


\ NEW OPEN HEARTH STEEL FURNACE Was put into operation 
the Lanarkshire Steel Works. M ell, on May w4 It will 
Increase the ingot produce nol , rks by 20 per cen making 
a total output of about 3.500 tons a week. 


IN RESPONSE TO A NUMBER OF REQUESTS for an extension oft 


Science \iuseun, 


Very Low Pempera res Exhibiu i) cil the | 

SOUTH Kensington, has by en dadeciade Liiat It should reihaih © 
view to the public until June 30—an extension of one month. The 
exhibition was opeved on Mareh 4, and during the two months 


ended April ju lt Was visited DV mO}8re Lllall L10 000 people, 


CRYSTALS TAKEN FROM THE L.C.1. works, Billingham, and sub- 
sequ nily given to a Woman in mistake for dtpsom salts, were thi 
cause of the death of Mrs. Doroth liughes, aged Zr, of Raleigh 
hioad, Norton. who died mn Stockton Hospital on Mav 24. An 
analyst Ss re port, at the hqglest, + ied Lihab iii spall | lethal! 
dose for bari:um chloride was thre crams. and that the woman 
had taken between eight and ten grams 

THE CourtT OF APPEAL (Lords -Justices Slesser and Rome. 
and Mr. Justice inlay (7) Mia y At dismissed, with COSLS, an 
application by Mr. W. P. Spens, K.C., on behalf of British 
(‘elanese, Ltd., of mp Mion Der! Postpone Like hearing of 
their appeal from the judgmen last October of Mr. Justice 
( lauson 1} their acti Oi) avallst Br “i \cetate Silk ( Orporach il, 
Lid., of Stowmarket, Suffolk. 

AUSTRALIA S OTL RESOURCES AI PO BE DEVELOPED on a= basis 
of defence requirements rather than ; al economic concern, 
according to an announcement by Mr. Lyons, the Prin Minister, 
in the Commonwealth Parliament \ oral of £250 Poon ' 
for £ basis will be distributed to companics or individuals seareh- 
ing for flow oil by drilling roy mad coal oil ES 
will all COL una i Lj dey lor t] . herria 

THE CARBONISATION BATTERY ; he works of ( and Ailied 
Industry ; ita al Seah ! I] | ! it | (| produc bon. 
Since thas ly; ite s Was SeVECETS \\ (Tala vea ire on 1) eemh }" 3 
it has been reconditioned with many improvements, and thy 
retorts were lighted up on Mav 7. About 500 men ar inploved 
approximat ly half of whom are ©! rec ( Pui leer 4 MSLPUCLION 


Wi irk. 


SINCE THE INSTALLATION OF \ BENZOLI 


poration gas undertaking ha produced lv halt million 
gallons of benzol ror tive eity s ransport depal meni lt was 
pointed out in a report presented he Gas Committee on Thurs- 
day. May 21. that this was equ len tO On hundred nd Six 

three million cubie feet of gas, or more than the total gas con 
sumption in H.M. Dockyard at Devonp dur t | period 

MIDDLESBROUGH, Stockton, Darlingion and Wesi tlartlepoo!l 
Corporations have been approa d bv tmpertal Chemical Indus- 
tries with re Oo rd to fire protection ! mnection with the coal-oil 
plant at Billingham. Middleshi oh kor brigade Committe 
has decided on th princely I ft i ch ie aASSIstam to the 1.C.1 
in the event of any call. The corporations are to meet in confer 
eric wo acre On a common lin i ( cl S On which tf 
charge thi company, Which has intimated that it would favour 
ably consider the annual payvn ol s ’ nall sum 
ame” « 

\ DECLARATION OF SOLVENCY Was ied on Ma 1 relating 1 
the Finance Company of Great Br 1 and Amertea., Ltd... which 
was registered as a priva ynpanv on April 12, 1928. Th 
tuthorised and issued ©; pital Is £2.040,000 in 2,000,000) ordinat 
shares of £1 and SBO0.000 deferred lien] of Is. each. on whieh 
PTS loooo (Joos. por share on the rainar and a per share on 
the deferred shares) is paid up in « h to April 20. 1936. At thai 
date lumperial Chemical Industries, Ltd... held 1.999.000 ordinary 
and 800.000 deferred shares 

THE MANCHESTER EDUCATION COMMITTEE offers a_ limited 
numibe r of scholarships ana exh hitions 1¢ inble 17) any One ay 
the three years full lime day COs | Layo ae . cd crys qm} 
Bach lor Ol} ‘TT echnical Science bse Ts Oh. aL VT) nicip 
College of Technolog Faculiv of Technology in the Universit, 


Forms of application and all int 
wriiten applicath io the 
Technology, Manchester, 1. Cony 
be re June 2h. 


of Manchester 
he obt: ined by 

ied forms of application must 
LO36 


7 Ge | ved on or werore 


THE TREASURY HAS ISSUED the Additional Import Duties (No 
1] Order 1936. diseontinuing as from May J he additional 
duiv on osseme, a material used in the manufacture of bone 
gelatine which consequently becomes chargeable with the eeneral 
ad valorem duty only. The com ee found that had not vet 
proved possible for British manufacturers to supply the market 
with this material, and consumers have been compelled to con- 


tinue te 


» rely upon imports from foreign countries. The manu- 
facturers agree with the committee that in the present cireum- 
Stances th viditional d \ hold | removed \ W hits Pape r 
(Cmd, 5183) containing the Treas Ora and the committee’s 
report is published by the Stati ry Offies 


PHE NOMINAL CAPITAL of Price’s (Bromborough), Lid., soap 


ufacturers, et Bromborough Pool \\ orks, Bromborough, has 
nm increased by the addition of £300,000 in £1 shares beyond the 
d capital of £1,000. This increase is for the purpose of 


acquiring the entire undertaking of Ribbleton Mills, Ltd., of 
Lnilever House, Blackfriars. 
LH 


SWL1D 


BRITISH ALUMINIUM INDUSTRY appears likely to get into 
full ¢. -kurnaces at Kinlochleven, which have been closed 
down for a number of years, are being prepared for an immediate 
should the demand for the metal warrant this. ‘The Kin- 
lochleven works recently. inere ased their output by ov) per cent. 
it | for the previous two years, and with the 
working to full capacity the carbon electrode 


actory at Kinlochleven is again in full production. 


stuart 


what li had heen 


haber factors 








Commercial Intelligence 


The following are taken from printed reports, but we cannot be 
responsible for any errors that may occur. 


Mortgages and Charges 


(NoTeE.—-The Companies Consolidation Act of 1908 provides 
that every Mortgage or Charge, as described therein, shall be 
registered within 21 days after its creation, otherwise it shall 
be void against the liquidator and any creditor. The Act also 
provides that every company shall, in. making its Annual Sum- 
mary, specify the total amount of debt due from the company 
in respect of all Mortgages or Charges. The following Mortgages 
and Charges have been so registered. In each case the total 
debt as specified in the last available Annual Summary, is also 
given marked with an *—followed by the date of the Summary, 
but such total may have been reduced.) 


engineers. 
£3000 


electro-chemical 
F500 debentures, part of 


DURION, LTD., London, 8S.W.., 
VE... 80/5 sty. ) Reoistered May 14. 


i { ' bireaay reLcistereda 


County Court Judgments 


NoTE.—The 
County Court Judgments”’ 


publication of extracts from the ‘‘ Registry of 
does not imply inability to pay on the 
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may be for damages or other- 
and the result of bona-fide contested actions. But the 
Registry makes no distinction of the Judgments are not 
returned to the Registry if satished in the Court books within 
twenty-one days. When a debtor has made arrangements with 
his ereditors we do not report subsequent County Court Judg- 


wise, 
cases. 


ments agaist hadan 


) A.D. SINCLATR ELLIS (male), c/o Imperial House, 80/86 
heve st tf W.. manufacturing chemist. (SOC.. 30/5 36.) 
ii) 2 ld. \} 16 

OCKWOOD ANT) COL (firm 39 Mendow Road. Leeds. metallic 


re} CoC... 30/5/36.) £12 15s. April 17. 


Bankruptcy Proceedings 


\YLOR, Jackson Albert Road, Farn- 
Win. ‘Vavlor and soap manufacturers.— 
nation was held recently at the Court House, 
when it was stated that the ranking 
3. with £440, or a deficiency of 


WILLIAM ‘1 
\V rth. 
Th public exam 
Mawdsley Sireei 


bilities were £3. 


street, 
1 

trading as sons, 

'> | 

Do tton, 


ausseLs oft 


€2.837. The debior attributed his failure to depression in the 
textile trade from 1923. an abnormal rise in the cost of raw 


aterrals and 


competition from soap combines. ‘The debtor com- 
meneed trading on his own 1919, when he was worth 
approximately £4,000. He purchased the premises at the above 

j of which only £100 had been paid. In 


address in 1921, for £5000, 
1925 he had te seek financial assistance and up to 1936 he had 
the three years up to 


account in 


totalling £2.25 During 
1929, on a turnover of £5,000 per annum, the net profit was £109 
per annum. In the next three years, on an annual turnover of 
€4.960, the net profit was £65 a vear, and in the last three years 
on an average turnover of £4,630 losses were sustained. The 
it being stated that the trustee 


borrowed 


sums 


examination was adjourn d. li 
would probably consider further inquiries advisable. 


WATTIE ALAN BURFORD, 41 Kineton Road, Wylde Green, 
Warwickshire, chemical engineer.—At the first meeting of credi- 
tors held on May 25 at the Official Receiver’s Office, 159 Great 
Charles Street, Birmingham, it was stated that the ranking 


liabilities amounted to £299. and there was a similar deficieney. 
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Chemical and Allied Stocks and Shares 


sap volume of and other sections O} 


business in the industrial 
the Stock Exchange has been reduced fu 
result of holiday influences. Among Imperial 
Chemical, which are lower on balance for the week. now vield we!! 
over 4 per cent., and although it is realised in the market that the 
directors are likely to continue to deal 1} | 


? 
Week aS a 
chemical Shares 


seTVALIVELS with protit 
it 1s considered jhh some quarters that there seem reasonable ero brid 
lor anticipating an increase in the dividend for the 


| current veal 
{) per cent., which 


would be ] per cent. higher than the payin 
for the past vear. B. Laporte have remained steady unde 
influence ol the results. anid Borax Con olidated were active 
the encouraging views ol] ye pects which reinain current. 1) 
tillers were again good on the hopes of an increased distribution 
for the vear. British Oxygen were more active at higher pric: 
Boots Pure Drug were slightly lower, awaiting publication of the 
full results and the annual meeting. British Cvanides remained 


somewhat 


depressed by the absence of umption of paving an 
interim | 


dividend, but the market is taking the view that 
dividend for the vear is not unlikely. 


The lower price hor 
Smelting Corporation ordinary shares 


reflects the rather lowe) }! 
move with the 
the metal because the latter plays an important part in determini 


of zine. The tendency is for the shares to 


the Corporation’s profits. United Molasses were again less activ 
interest in the shares having fallen off to some extent now thi 
interim dividend is known, International Combustion lost part of 
their recent good improvement, but this is attributed to ceneral 
market conditions as hopes ol a satisfactory increase In dividend 


heen verv steady and 
followed the further official state 

ment with regard io the special payment to be received bv the 
company from America. Unilever were steady, and are. being 
talked ’’ higher in the market when European political conditions 


remain current. ‘Triplex Safetv Glass have 
have held the higher price which 


Name. Mav 27. Mav 20. 


Anglo-Iramian Oil Co., Lid. Ord. ............ 86/5 95/7 
Associated Dyers and Cleaners, Ltd. Ord. 1/3 1/3 

Associated Portland Cement Manufacturers, 
ei ceee ae ee 85/71 86/3 
ye re 98/9 98 /9 


99 
Benzol & By-Products, 
ST TI, Seasinstrnnidedtbasnkasedasanaténncidnien 6/3 6/: 
Berger (Lewis) & Sons, 68/13 68/13 
sleachers’ Association, Lid. S iaiedeenias D | 
Boake, A., Roberts & Co., Ltd. 5% Pref. 
(Cum.) ; 


»C/ I 
Ltd. 6% Cum. 


20 /- 20 /- 


Joots Pure Drug Co.. Ltd. Ord. (5/-) ... ed | - 53 /6 
Borax Consolidated, Ltd., Pfd. Ord. (£) 110/- 110/- 

sa Defd. Ord. a errr D 28 /13 98/9 

“a 529% Cum. Pref. (£10) — ...... C11 /17/6 £11 17/6 
Bradford Dyers’ Association, Ltd. Ord. ... 7/10 7/10 
British Celanese, Ltd. 79% Ist Cum. Pfd. 23 | - 33 /. 


British Cotton & Wool Dyers’ Association 

i: GE: GEE» . dnccecdscnedoneienedasianensesess 5/9 5/9 
British Cyanides Co., Ltd., | 3/% 
British Drug Houses, Ltd. Ord. ... 2 / - 20) / 

” peer rrre 22/6 22/6 

British Glues and Chemicals, Ltd. | 
| Be eaten re ne { 
- 8° Pref. (Cum. and Part.) ... 30 / - 30 /- 
British Oil and Cake Mills, Ltd. Cum. Pfd. 

a a a a 19 /- 49 /- 
British Oxygen Co., Ltd. Ord, ............ 87/6 RR /9 
Be. CM, FE. kcccscescsccs 34/4} 34/4) 


Portland Cement , 


British Manufacturers. 


Lid. Ord. RC ee ee amr 92/6 93/9 
Bryant & May, Ltd. Pref. ................... 67/6 67/6 
,urt, Boulton & Haywood, Ltd. Ord. ...... 91/38 91/3 

- 7% Cum. Pref. .......ccccccceeeeee: 98/9 98/9 


- 6% 1st Mort. Deb. Red. (£100) 
Bush, W. J., & Co., Ltd. 5% Cum. Pref. 
Si 8«—«- inh kneaiecceensaanenentmenseaneseianncads 108 /9 1908/9 

ss 4% 1st Mort. Deb. Red. (£100) £94 /10/-. £94 /10/. 
Calico Printers’ Association, Ltd. Ord. . 6/10! 7/11 
Cellulose Acetate Silk Co., Lid. Ord. ... 10/52 N/T)? 
Consett Tron Co.. Ltd, Ord. ..... 8/9 10/6 


£102 /10/- 


Cooper, MeDougall & Roberfson, Ltd. Ord. 33/9 aol « 
1“ ) >. aR, , Sere 98/9 98/9 
Courtaulds, Lid. Ord. Toney 19/4! 48/9 
Crosfield, Joseph, & Sons, Titd. 59% Cum. 
SUPIFOUITG. — adcsiicnsnatnadennsd tecereianataaersadth —— 95 | 95 
Distillers Co... Ltd, Ord. .... , 192 /- 193 /6 
69 Pref. Stock Cum. ......... 81/6 81/6 
Dorman Long & Co., Lid. Ord. .......... 3 ee ae 
Enelish Velvet & Cord Dyers’ Association 
| RE na er ee Dey oe ar Tees 3/9 8/9 


Fison, Packard & Prentice, Tutd 
7° Non-Cum. Pref. 


« 449% Debs. (Reg.) Red. (£100) 


14/4} 
31/5 


£106 


unsettled, as are manv other 


. shares which have an inter- 
national market, including international Nickel. In view of the 
cood increase in the profits of the latter company for the past 
quarter and the larger quarterly dividend, the disposition 1s to 

iiicipate that a good inerease in the total dividend for the year 
Cly. ben: Ina 13) i i prelerence shares were more 

.¢° 1\ a Phe chang Cd hands between ts. Gal. and Ds. The SLO Kk 
i xchange list pri of 5s. io 7 Gd. which gives ‘‘middle’’ priée 
tf dd. is unchanged. and seen somewhat out of harmony with 
bi irkines - Ol bu lhkess, Consett fron have heen one ol the 
teadier leutures among rol ana {eel s| res, largely hecause 11 is 
generally realised that this is one of the important companies 

a this ection Which has sCOpe hor considerable burthet expansion 
in profits, judging from the earnings shown in the past Dorman 
| “ issues were also fairly steady. VPinchin Johnson were active 
and Sal C non firm The | ordinary shares ot Blythe ( olom 
\V ere more active and are 1¥%s. 3d. at the time of writing. 
The o I been further Improvement in Courtaulds. It IS realised 
in the market that in view of the usual conservatism of the directors 
e fa that the company is spending large sums on factory 
extensions and new works for the current vear, there mav not be 
much. 1} anv. mcrease over last vear's re. per CeLit..« tax free. 


aqividena, but cit it} t hye future mav he at cr 
highe levels. Qi] shares have 


the vene 


, a 
| bhden msrderabwily 


been reactionary, largel\ 
al disappointment in the market with the 


owing t 


Anelo-lTranian 


dividend which is increased from 124 per cent. to 15 per cent 
istimeates had ranged | » to ZO per cent. In view of the excellent 
increases in dividend made by the ** Shell’? and Burmah Oil con 
panies, the market had been very confident of at least 174 per cent. 
from Anclo Iranian. NO doubt the company’s profits would have 
shown a considerably | 


arger rise if exehange and other conditions 


| = ~ 
had been less ditheult. 


Name. 
(jas Lieght and 
- 4 9 


{UO 


May 27. May 20), 

a a a 98/3 98 /3 
Consolidated Pref. 
a 


& Lead Industries, 


Stock 


£106/10/- £106/10 


Wall 


Goodlass 


Ord. (10/-) i aicaradieinaaataastekuicad Leaks aga 12,6 14/43 

1% Prefd. Ord. (10/-) ......... 13 14 13 ‘14 

a Be; SRS. SES. cccncatsccsenccsatwns 28 /9 98/9 
Gossage, William, & Sons, Ltd. 64°4 Cum. 

Pref. a ala i ae ee 24/4} 24/42 

Imperial Chemical Industries, Ltd. Ord. 38 /6 39 / - 

js. Mt. 2) rn | 9/4! 9/41 

i Se, SAMs ES dvicdcccccccccmsanaess 34/9 34/9 

tLmperial Smelting Corporation, Ltd. Ord. 16/3 16/5 
International Nickel Co. of Canada, Ltd. 

Wan RE: pit $46° $462 


cI ; sah a abi aca e oie. eas 
Johnson, Matthey & Co., Ltd. 5% 
Pref. (£5) 
Laporte, B.. 
Lawes Chemical Co., Ltd. Ord. (10/-) ...... 
a 7% Non-Cum. Part Pref. (10/-) 
Lever Bros., Ltd. 7% Cum. Pref. ......... 
Magadi Soda Co., Ltd. 123% Pref. Ord. 
[EF*s . dnaseascddiecumeibaasseandmadilan 
69% Qnd Pref. 
= 6° Ist Debs. (Reg.) L35 £35 
Mainor & Co... Léd. Ord. (6/-) .....cccssecsess: 
os 8% Part. Prefd. Ord. (10/-) ... 9d. 9d. 
" 74° Cum. Pref. 
Pinehin. Johnson & Co.. Ltd. 
Potash Svndicate of Germany 79% Gld. In. 


e » f *) 
; d 


» 


sr. **A and ‘SR Rd. ie ere apne - C77 £77 
Reckitt & Bome. TAG. OFT. c.cccccccccoccccccces 115/ 115 /- 
Salt Union. Ltd. Ord. ......... 42/6 45 /- 


‘ Pref. 

South Metropolitan Gas Co. (£100) 
Staveley Coal and Tron Co., Ltd. Ord, ... 52/6 53/9 
Stevenson & Howell, Ltd. 649% Cum. Pref. 96/3 
Triplex Safety Glass Co.. Lid. Ord. (10/-) 91/5 
Unilever. Ltd Ord. oe = ee 
United Glass Bottle Manufacturers, Ltd. 

Ord. s edssidaanih tsa oxaealeli ee PS Aen en 47/6 46/3 
United Molasses Co.. Lid. Ord. (6/8) a 2.3 
United Premier Oil & Cake Co., Ltd. Ord. 
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The Chemical Age—May 30, 1936 


Weekly Prices of British Chemical Products 


PRICES remain steady in the markets for general heavy chemicals, 
rubber chemicals, wood distillation products, essential oils and 
intermediates. In the coal tar products section the price of 
naphthalene, purified crystals, has been reduced from £28-£29 to 
29 per ton, and there have been general decreases of a penny 
per gal. in the prices of toluol and xylol. In the pharmaceutical 
and photographical chemical market the prices of bromides have 
heen raised by a penny per lb. 


LONDON.—The London chemical market continues to receive 
a fair volume of demand and there is little change in prices. 
Markets are keeping very steady. 

MANCHESTER.—-Steady to firm price conditions rule in vir- 
tually all sections of the Manchester chemical market and there 
has been little if any reaction during the past week. A moderate 


flow of new buying orders has included a few contracts covering 
deliveries over the next few months, although the bulk of the 
fresh business that has been placed locally has been for prompt 
or early delivery. Traders report a steady demand against con- 
tracts, and on the whole the movement of materials into 
actual consumption in and around Manchester has been on a 
satisfactory scale, with some slight improvement to be noted in 
respect of the important textile dyeing and finishing branches. 
Next week will be a very quiet period on the Manchester chemical 
market both as regards new bookings and deliveries owing to the 
Whitsuntide holidays. : 

ScoTLAND.—There has been a slight falling off in the demand 
for chemicals for home trade during the week, and export busi- 
ness has also been quiet. Prices generally continue quite steady 
at about previous figures with only small changes to report. 


General Chemicals 


ACETONE.—LONDON: £62 to £65 per ton; ScoTLAND. £64 to £65 
ex wharf, according to quantity. 

AcID, ACETIC.—40% technical, £16 12s, 6d. per ton. LONDON: 
Tech., 80%, £30 5s. to £32 5s. per ton; pure 80%, £32 5s. to 
£34 5s.; tech., 40%, £16 12s. 6d. to £18 12s. 6d.; tech., 60%, 
£23 10s, to £25 10s. ScorTLanp: Glacial 98/100%, £48 to 
£52; pure 80%, £32 5s.; tech., 80%, £30 5s., d/d buyers’ pre- 
mises Great Britain. MANCHESTER: 80%, commercial, £30 
os.; tech. glacial, £48 to £50. 

Acip, Boric.—Commercial granulated, £27 per ton; crystal, £28; 
powdered, £29; extra finely powdered, £31; packed in 1-ewt. 
bags, carriage paid home to buyers’ premises within the 
United Kingdom in l-ton lots. B.P. ecryst., £36; B.P. pow- 
der, £37. ScorTLtanp: Crystals, £28; powdered, £29. 

Actb, CHROMIc.—Flaked, 10d. per lb., less 24%; ground, 103d. 
per lb., less 249%, d/d U.K. 

AciIp, CirRic.—ls. per lb. MANCHESTER: Is. SCOTLAND: 118d. 

AcID, CRESYLICc.—97/100%, 1s. 5d. to 1s. 6d. per gal.; 99/100° 
refined, 1s. 9d. to ls. 10d. per gal. LONDON: 98/100%, 1s. 5d 
f.o.r.; dark, ls. 

AciD, FORMIC.—LONDON: £42 to £47 per ton. 

AcID, HYDROCHLORIC.—Spot, 4s. to 6s. carboy d/d according to 
purity, strength and locality. ScoTLanp: Arsenica! quality, 
4s.; dearsenicated, 5s. ex works, full wagon loads. 

AcipD, LacTic.—LANCASHIRE: Dark tech., 50% by vol., £24 10s. 
per ton; 50% by weight, £28 10s.; 80% by weight, £50: pale 
tech., 50% by vol., £28; 50% by weight, £33; 80% by weight, 
ae edible, 50% by vol., £41. One-ton lots ex works, barrels 
ree. 

AciID, NitRic.—80° Tw. spot, £18 to £25 per ton makers’ works. 
SCOTLAND : 80°, £24 ex station full truck loads. 

AcID, OXALICc.—LONDON : £47 17s. 6d. to £57 10s. per ton, accord. 
ing to packages and position. ScoTLanp: 98/100%, £48 to 
£50 ex store. MANCHESTER: £48 10s. to £54 ex store. 

AcID, SULPHURIC.—SCOTLAND: 144° quality, £3 12s. 6d.; 168°, 
£7; dearsenicated, 20s. per ton extra. 

Actp, TARTARIC.—1s. per lb. less 59%, carriage paid for lots of 5 
ewt. and upwards. LONDON: I14d., less 59%. ScorTiann: 
Is. Oid. less 59f. MANCHESTER: 113d. to Is. per Ib. 

ALUM.—ScCOTLAND : Lump potash, £8 10s. per ton ex store 

ALUMINA SULPHATE.—LONDON : £7 10s. to £8 per ton. ScoTLAND : 
£7 to £8 ex store. 

AMMONIA, ANHYDROUS.—Spot, 10d. per lb. d/d in cylinders. 
SCOTLAND: 10d. to 1s. containers extra and returnable. 

AMMONIA, LIQUID.—ScoTLAND: 80°, 24d. to 3d. per lb., d/d. 

AMMONIUM BICHROMATE.—8d. per lb. d/d U.K. 

AMMONIUM CARBONATE.—SCOTLAND: Lump, £30 per ton; pow- 
dered, £33, in 5-ewt. casks d/d buyers’ premises U.K. 

AMMONIUM CHLORIDE.—LONDON : Fine white crystals, £18 to £19. 
(See also Salammoniac.) 

AMMONIUM CHLORIDE (MURIATE).—ScOTLAND: British dog tooth 
crystals, £32 to £35 per ton carriage paid according to quan- 
tity. (See also Salammoniac.) 

AMMONIUM SULPHATE.—Neutral quality, 20.6% nitrogen, £7 per 
ton. 

ANTIMONY OXIDE.—ScoTLAND: £61 to £65 per ton, c.i.f. U.K. 
ports. 

ANTIMONY SULPHIDE.—Golden, 64d. to 1s. 1d. per lb.; crimson, 
ls. 54d. to ls. 7d. per lb., according to quality. 

ARSENIC.—LONDON: £15 per ton c.i.f. main U.K. ports for 
imported material; Cornish nominal, £22 10s. f.o.r. mines. 
SCOTLAND: White powdered, £23 ex wharf. MANCHESTER: 
White powdered Cornish £21 10s. ex store. 

ARSENIC SULPHIDE.—Yellow, 1s. 5d. to 1s. 7d. per lb. 

BARIUM CHLORIDE.—LONDON: £10 10s. per ton. 

£10 10s. to £10 15s. 

BaryTes.—£6 10s. to £8 per ton. 

BISULPHITE OF Lime.—£6 10s. per ton f.o.r. London. 
DLEACHING PowpeER.—Spot, 35/37, £7 19s. per ton d/d station 
in Gasks, special terms for contract. Scorianp: £9 5s. 
Borax. COMMERCIAL.—Granulated, £14 10s. per ton; crystal, 
£15 10s.; powdered, £16; finely powdered, £17; packed in 
l-ewt. bags, carriage paid home to buyer’s premises within 

the United Kingdom in 1-ton lots. 


b 


SCOTLAND : 


CADMIUM SULPHIDE.—9ds. Id. to 5s, 4d. per Ib. 

CALCIUM CHLORIDE.—Solid 70/75% spot, £5 5s. per ton d/d 
station in drums. 

CARBON BISULPHIDE.—£31 to £33 per ton, drums extra. 

CARBON BLACK.—33d, to 4§d. per lb. LONDON: 44d. to 5d. 

CARBON TETRACHLORIDE.—SCOTLAND : £41 to £43 per ton, drums 
extra. 

CHROMIUM OXIDE.—103d. per lb., according to quantity d/d 
U.K.; green, ls. 2d. per Ib. 

CHROMETAN.—Crystals, 2d. per lb.; liquor, £19 10s. per ton d/d 

COPPERAS (GREEN).—SCOTLAND : £3 15s. per ton, f.o.r. or ex works. 

CREAM OF TARTAR.—£3 19s. per cwt. less 24%. LONDON: £3 17s. 
per ewt. ScoTLaAND: £3 16s. 6d. net. 

DINITROTOLUENE.—66 /68° C., 9d. per lb. 

DIPHENYLGUANIDINE.—2s. 2d. per lb. 

FORMALDEHYDE.—-LONDON : £24 10s. per ton. 
£25 to £28 ex store. 

lopIneE.—Resublimed B.P., 6s. 3d. to 8s. 4d. per lb. 

LAMPBLACK.—£40 to £43 per ton. 

LEAD ACETATE.—LONDON : White, £36 10s. per ton; brown, £1 per 
ton less. ScoTLtaND: White crystals, £34 to £35; brown, £1 
per ton less. MANCHESTER: White, £36; brown, £35. 

LEAD NITRATE.—£32 10s. to £34 10s. per ton. 

LEAD, Rep.—ScorTiLanp : £26 to £28 per ton less 24%; d/d buyer’s 
works. 

LEAD, WHITE.—ScOTLAND: £39 per ton, carriage paid. LONDON: 
£41 


SCOTLAND: 40%, 


LiITHOPONE.—30%, £16 5s. to £16 10s. per ton. 
MAGNESITE.—SCOTLAND: Ground calcined, £9 per ton, ex store. 
MAGNESIUM CHLORIDE.—SCOTLAND : £7 per ton. 

MAGNESIUM SULPHATE.—Commercial, £5 per ton, ex wharf. 

METHYLATED Sprrit.—61 O.P. industrial, 1s. 5d. to 2s. per gal.; 
pyridinised industrial, 1s. 7d. to 2s, 2d.; mineralised, 2s. 6d. 
te 3s. Spirit 64 O.P. is 1d. more in all cases and the range 
of prices is according to quantities. ScoTLanD: Industrial 
64 O P., 1s. 9d. to 2s. 4d. 

PHENOL.—63d. to 73d. per lb. 

PorasH, Caustic.—LONDON: £42 per ton. MANCHESTER: £39. 

POTASSIUM BICHROMATE.—Crystals and Granular, 5d. per Ib. less 
59%, d/d U.K. Ground, 54d. Lonpon: 5d. per lb. less 
5%, with discounts for contracts. ScoTLaNnD: 5d. d/d U.K. 
or c.i.f. Irish Ports. MANCHESTER: 5d. 

POTASSIUM CHLORATE.—LONDON : £37 to £40 per ton. 
993/100, powder, £37. MANCHESTER: £38 10s. 

PoTASSIUM CHROMATE.—64}d. per Ib. d/d U.K. 

Potassium Iop1ipeE.—B.P., 5s. 2d. per Ib. 

POTASSIUM NITRATE.—SCOTLAND: Refined granulated, £29 per ton 
e.i.f. U.K. ports. Spot, £30 per ton ex store. 

POTASSIUM PERMANGANATE.—LONDON: 83d. per Ib. SCOTLAND: 
B.P. crystals, 10d. to 103d. MANCHESTER: B.P., 113d. 
POTASSIUM PRUSSIATE.—LONDON: Yellow, 83d. to 83d. per Ib. 
ScoTLaNnD : Yellow spot, 84d. ex store. MANCHESTER: Yellow, 

8id. to 84d. 

SALAMMONIAC.—First lump spot, £41 17s. 6d. per ton d/d in 
barrels. ScoTtanp: Large crystals, in casks, 

Sopa AsH.—58% spot, £5 12s. 6d. per ton f.o.r. in bags. 

Sopa, Caustic.—Solid, 76/77° spot, £13 17s. 6d. per ton d/d sta- 
tion. SCOTLAND: Powdered 98/999%, £17 10s. in drums, 
£18 5s. in casks, Solid 76/77°, £14 12s. 6d. in drums; 70/73%, 
£14 12s. &d., carriage paid buyer’s station, minimum 4-ton 
lots; contracts 10s. per ton less. MANCHESTER: £13 5s. to 
£14 contracts. 

Sopa CrystaLts.—Spot, £5 to £5 5s. per ton d/d station or ex 
depot in 2-ewt. bags. 

Soprum AceTATe.—LONDON: £21 per ton. ScoTLanD: £20 15s. 

SopIUM BICARBONATE.—Refined spot, £10 10s. per ton d/d station 
in bags. ScoTtanp: Refined recrystallised £10 15s. ex quay 
or station. MANCHESTER: £10 10s. 

Sopium BISULPHITE PowpeR.—60/62%, £20 per ton d/d 1 ewt. 
iron drums for home trade. 

Sopium SutpHate (Satt CaKe).—Unground spot, £3 12s. 6d. per 
ton d/d station in bulk. ScoTtanp: Ground quality, £3 5s. 
per ton d/d. MANLHESTER: £53 2s. 6d. to £3 5s. 


SCOTLAND : 
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SODIUM SULPHIDE.—Solid 60/62% Spot, £10 15s. per ton d/d in 
drums; crystals 30/32%, £8 per ton d/d in casks. Scor- 
LAND: For home consumption, Solid 60/629%, £10 5s.; broken 
60/629%, £11 5s.; crystals, 30/32%, £8 7s. 6d., d/d buyer’s 
works on contract, min. 4-ton lots. Spot solid, 5s. per ton 
extra. Crystals, 2s. 6d. per ton extra. MANCHESTER: Con- 
centrated solid, 60/629, £11; commercial, £8. 

SopIUM BICHROMATE. —Crystals cake and powder 4d. per lb. net 
d/d U.K. discount 5%. Anhydrous, 5d. per lb. LOoNnpDon: 
4d. per lb. less 5% for spot lots and 4d, per lb. with discounts 
for contract quantities. MANCHESTER: 4d. per Ib. basis. 
SCOTLAND : 4d. delivered buyer’s premises with concession for 
contracts. 

SODIUM CARBONATE, MONOHYDRATE.—£15 per ton d/d in minimum 
ton lots in 2 ewt. free bags. Soda crystals, ScoTLAND: £5 
to £5 5s. per ton ex quay or station. Powdered or pea 
quality, 7s. 6d. per ton extra. Light Soda Ash, £7 ex quay, 
min. 4-ton lots with reductions for contracts. 

SODIUM CHLORATE.— £29 per ton. SCOTLAND: 32d. per lb. 

SODIUM CHROMATE.—4d,. per lb. d/d U.K, 

SODIUM HYPOSULPHITE.—ScOTLAND: Large crystals English 
manufacture, £9 5s. per ton ex stations, min. 4-ton lots. Pea 
crystals, £14 10s. ex station, 4-ton ‘lots. | MANCHESTER : 
Commercial, £10 5s.; photographie, £14 10s. 

Sop1um MeTASILIcATE.—£14 per ton, d/d U.K. in ewt. bags. 

Sopium lopipe.--B.P., 6s. per Ib. 

SODIUM NITRITE.—LONDON: Spot, £18 5s. to £20 5s. per ton d/d 
station in drums. 

SODIUM PERBORATE.—10%, 934d. per lb. d/d in l-ewt. drums. 
LONDON: 10d. per lb. 

SODIUM PHOSPHAT¢e.—£13 per ton. 

SODIUM PRUSSIATE.—LONDON: 5d. to 54d. per lb. ScOTLAND: 
5d. to 53d. ex store. MANCHESTER: 5d. to 54d. 

SODIUM SILIcATE.—140° Tw. Spot, £8 per ton. SCOTLAND: £8 10s. 

SODIUM SULPHATE (GLAUBER SALTS).—£4 2s. 6d. per ton d/d 
SCOTLAND: English material, £3 15s. 

SODIUM SULPHITE.—Pea crystals, spot, £13 10s. per ton d/d sta- 
tion in kegs. Commercial spot, £8 15s. d/d station in bags. 

SuLPHUR.—£9 to £9 5s. per ton. ScoTLAND: £8 to £9. 

SULPHATE OF COPPER.—MANCHESTER: £15 per ton f.o.b. 

SULPHUR CHLORIDE.—5d. to 7d. per lb., according to quality. 

SULPHUR PREcIP.—B.P., £55 to £60 per ton according to quantity. 
Commercial, £50 to £55. 

VERMILION.—Pale or deep, 5s. 1d. per Ib. 

ZINC CHLORIDE.—SCOTLAND : 
ton f.o.b. U.K. ports. 

ZINC SULPHATE.—LONDON : £12 per ton. 

ZINC SULPHIDE.—10d. to 11d. per Ib. 


Pharmaceutical and Photographic Materials. 


BROMIDE, B.P. Ammonium, Its. 11d. 
sodium, Is. 10d. 


Nitrogen Fertilisers 


SULPHATE OF AMMONIA.—£7 5s. per ton for neutral quality basis 
20.6% nitrogen delivered in 6-ton lots to farmer’s nearest 
station. 

CALCIUM CYANAMIDE.—£7 5s. per ton, Celivered in 4-ton lots. 

NItRO-CHALK.—£7 5s. per ton delivered in 6-ton lots to farmer’s 
nearest station. 

NITRATE OF SODA.—£7 12s. 6d. 
farmer’s nearest station. ; 

CONCENTRATED COMPLETE FERTILISERS.—£10 10s. to £10 19s, per 
ton according to analysis, delivered in 6-ton lots to farmer’s 
nearest station. 

AMMONIUM PHOSPHATE (N.P.) FERTILISERS.—£10 5s. to £13 15s. 
per ton according to analysis, delivered in 6-ton lots to 
farmer’s nearest station. 


Coal Tar Products 


AciD, CRESYLIC.—97/99%, 2s. 5d. to 2s. 7d. per gal.; 99/1009%., 
3s. to 3s. 6d. per gal., according to specification; pale 98°, 
2s. 7d. to 2s. 9d.; dark, 1s. 10d. to 1s. 11d. LONDON : 98 /1000/ 
Is, 4d.; dark, 95/979. 1s. ScoTLAND: Pale, 99/1009, 1s. 3d. 


in l-ewt. lots. 
British material, 98%, £18 10s. per 


SCOTLAND: £10 10s. 


per lb.; potassium, Is. 8d.; 


per ton delivered in 6-ton lots to 


to ls. 4d.; dark, 97 /990/ , Is. to Is. 1d.; high boiling acid, 
2s. 6d. to 3s. 
Acip. CARBOLIC.—Crystals, 63d. to 74d. per Ib.; crude, 60s. 


2s. 3d. to 2s. 6d. per gal. 
per lb.; crude, 2s. 

2s. 7d. 
BENZOL.—At works, crude, 84d. to 9d. per gal.; standard motor 
~ 2d. to Is. 24d.; 90%, Is. 3d. to 1s. 34d.; pure, 1s. 7d. to 
74d. LONDON : "Motor, 18 34d. SCOTLAND: Motor, 1s. 64d. 


MANCHESTER : Crystals, 63d. to 7d. 
2d. per gal. ScorTLanp: 60’s, 2s. 6d. to 


Cena EE Specification standard, 5}d. per gal. f.o.r, 
Home, 33d. d/d. LONDON: 44d. f.o.r. North; 5d. Lon- 
don. MANCHESTER: 5d. SCOTLAND : Specification oils, 
4d.; washed oil, 44d. to 43d.; light. 44d.; heavy, 43d. to 44d, 

NAPHTHA.—Solvent. 90/1009. Is. 53d. to Is. 64d. per gal.; 
95/160%, 1s. 8d. to Is. 9d.; 90%, Is. to 1s. 2d. Lonnon: 
Solvent, Is. 34d. to Is. 4d.; heavy, 1ld. to 1s. O4d. f.o.r. 
ScoTtanD : 90/160, 1s. 3d. to Is. 33d.; 90/1909, 11d. to 
Is. 2d. 


NAPHTHALENE.—Crude, 
purified crystals, 


whizzed or hot pressed, £17 10s. per ton; 
£25 per ton in 2-cwt. bags. Lonpon: 


595 


74/76 quality, £4 to 
SCOTLAND: 40s. to 


Fire lighter quality, £3 to £3 10s.; 
£4 10s.; 76/78 quality, £5 10s. to £6. 
50s. ; whizzed, 70s. to 75s. 


PYRIDINE. —90 / 140%, os. to 7s. 6d. per gal.; 90/180, 2s. 3d. 
d. 








TOLUOL. 90.9%, 2s. 2d. per gal.; pure, 2s. 
XYLOL.—Commercial, 2s. ld. per gal.; pure, 2s. 3d. 


PitcH.—Medium, soft, 37s. 6d. per ton, in bulk at makers works. 
MANCHESTER : 30s. to 32s. 6d. f.o.b., East Coast. 


Wood Distillation Predecte 


ACETATE OF LIME.—Brown, £7 15s. to £8 10s. per ton; grey, 
£10 10s. to £11. Liquor, brown, 30° Tw., 8d. per gal. 
MANCHESTER: Brown, £10; grey, £11. 


CHARCOAL.—£5 to £10 per ton, according to grade and locality. 

METHYL ACETONE.—40-509%, £46 to £50 per ton. 

Woop CreosotTe.—Unrefined, 6d. to 1s. 3d. per gal. 

Woop NAPHTHA, MISCIBLE.—2s. 6d. to 3s, 3d. per gal.; 
3s. to 4s. per gal. 

Woop Tar.—£2 to £2 10s. per ton. 


Intermediates and Dyes 


Acip, Benzoic, 1914 B.P. (ex Toluol).—ls. 94d. per Ib. 

AcID, GAMMA. —Spot, 4s. per lb. 100% d/d buyer’s works. 

AcID, H.—Spot, 2s. 44d. per lb. 100% d/d buyer’s works. 

AcID NAPHTHIONIC.—ls, 8d. per lb. 

AcID, NEVILLE AND WINTHER.—Spot, 3s. per Ib. 100%. 

ACID, SULPHANILIC.—Spot, 8d. per lb. 100%, d/d buyer’s works. 
ANILINE OIL.—Spot, 8d. per lb., drums extra, d/d buyer’s works. 
ANILINE SALTS.—Spot, 8d. per lb. d/d buyer’s works, casks free. 
o-CRESOL 30/31° C.— 6d. per lb. in 1-ton lots. 

p-CRESOL 34-5° C.—ls. 6d. per lb. in ton lots. 

m-CRESOL 98/100%.—1s. 7d. per lb. in ton lots. 
DICHLORANILINE.—ls. 114d. to 2s. 3d. per Ib. 

DIMETHYLANILINE rriged ls. 6d. per lb., package extra. 
DINITROBENZENE.—8d. , 

DINITROTOLUENE. —48/50° C., 9d. per Ib.; 66/68° C 
DINITROCHLORBENZENE, Soump.—£72 per ton. 
DIPHENYLAMINE.—Spot, 2s. per lb., d/d buyer’s works. 


solvent, 


, 104d. 





3-NAPHTHOL.—In bags, £88 15s. per ton; in casks, £89 15s. 
2- NAPHTHYLAMINE.—Lumps, ls. per lb.; ground, 1s. 04d. 
B-NAPHTHYLAMINE.—Spot, 2s. 9d. per lb., d/d buyer’s works. 
o-NITRANILINE.—3s. 11d. per lb. 

m-NITRANILINE.—Spot, 2s. 7d. per lb., d/d buyer’s works. 
p-NITRANILINE.—Spot, 1s. 8d. per lb., d/d buyer’s works. 
NITROBENZENE.—Spot, 44d. to 5d. per lb.; 5-owt. lots, drums extra. 
NITRONAPHTHALENE.—9d. per lb.; P.G., Is. Oid. per Ib. 
SODIUM NAPHTHIONATE.—Spot, Is. 9d. per lb. 
o-TOLUIDINE.—9}3d. to 1ld. per Ib 

p-TOLUIDINE.—ls. 1ld. per lb. 





Latest Oil Prices 


LONDON, May 27.—LINSEED OIL was steady. 
quantities) ; —— £23 17s. 6d.;: 


Spot, £26 5s. (small 
July-Aug., £24; Sept.-Dec., 


£24 2s. 6d.; Jan.-April, £24 5s., naked. Soya BEAN OIL was 
quiet. Oriental (bulk), afloat, £21 10s. RAPE OIL was inac- 
tive. Crude, extracted, £34: technical, refined, £35 10s., 
naked, ex wharf. CoTTon OIL was dull. Egyptian, crude, 
£23 10s.; refined common edible, £26 15s.; deodorised, £28 


15s., naked, ex mill (small lots £1 10s. extra). “TURPENTINE 
was quiet. American, spot, 38s. 6d. per cwt. 

HULL.—LINSEED OIL.—Spot quoted £24 10s. per ton; May, June- 
Aug., and Sept.-Dec., £24 2s. 6d. CoTTon OIL.—Egyptian, 
crude, spot, £24 per ton; edible, refined spot, £26 10s.; tech- 


nical, spot, £26 10s.; deodorised, £28 10s., naked. PAM 
KERNEL OIL.—Crude, f.m.q., spot, £20 10s. per ton, naked. 
GROUNDNUT O1L.—Extracted, spot, £30 10s. per ton; de- 





odorised, £33 10s. RAPE OrLt.—Extracted, spot, £33 per ton; 
refined, £34 10s. Soya Or_.—Extracted, spot, £25 10s. per 
ton; deodorised, £28 10s. Cop O11.—F.o.r. or f.a.s, 25s. 
per cwt. in barrels. CAsToR OIL.—Pharmaceutical, 42s. 6d. 
per cwt.; first, 37s. 6d.; second, 35s. 6d. ‘TURPENTINE. 
American, spot, 41s. 3d. per ewt. 








ABOUT 85 PER CENT. OF THE RUHR COAL MINES have established 
a company to apply the process of the Dortmund engineer, Uhde, 
to the production of fuel oil and Diesel oil from coal by extrac- 
tion. This is the second company established for this purpose, 
the first being that formed in March by the German Dye Trust 
and the Matthias Stinnes Coal Mining Co. to extract heavy oils 
from coal by the Pott-Broche process. Its first plant will have 
an annual capacity of 30,000-50,000 tons of oil and will start 
production next year. The new company is the fifth jointly 
founded by Ruhr mines to secure the more economic use of coal. 
In February a company was established which will produce fuel 
oil and Diesel oil by distillation. The Ruhrgas Co. is making use 
of the gases of the coke-ovens. The Ruhr Chemical Corporation 
produces nitrate from coal, and the Ruhr-Benzin Co. is to produce 
motor fuel. 
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Inventions in the Chemical Industry 


[Het following information is prepared from the Official Patents Journal. Printed copies of Specifications accepted may be obtained 


from the Patent Office, 25 Southampton Buildings, London, W.C.2, 


Patents ”’ 


Specifications Open to Public Inspection 


(CONCENTRATED SWEETENED MILK and products thereof, manulac- 


iure.—Soc. D’ Etudes et Applications Industriclles Nov. 14 
1934. 8353/35. 

VULCANISING RUBBER, method.—Wingfoot ¢ orporatio No 
l4. 1954. 11350/35. 

[DYESTUFFS OF THE ANTHRAQUINONE SERIES, manufacture Soc 
( hemistry in Basle. Nov. 13, 1934. 29262735. 

ALLOYS and methods of treating or producing ihe same. 


Pfranstieh!] 
V ALUABLI 
niate rials Dy 


Chemical Co. 
HYDROCARBON 

treatment with 
livdrogenation Patents Co., 


Nov. ls. 14 


+. 2, | ». 
g ! ‘§- >t 
PpropUctTs from distillable carbonaceous 


} 
ede? 
hydrog nuallug@ gases International 


Ltd. Nov. 14. 1934. 


‘> -.>- ‘ 
pth.) red. 


\GGLOMERATING FOSSIL SILICA and products obtamed thereby 
process.—-R. Andra (née Hardy Nov. 14, 19384. 31080) 55. 

(‘ELLULOSE-ACETATE COMPOSITIONS... 1. duo Poni de Nemours 
and Co. Nov. 16, 1934. 31197/35. 

PLASTIC MATERIALS having a basis of a cellulose derivative 


british Celanese, Lid. Nov. 16. 193 


NEW ACID-WOO!] DYESTUFFS, manuiaciure, l. (x. l’arbenin- 
dustrie. Nov. 16, 1934. 31736/35. 

POLYNUCLEAR CYCLIC ALCOHOLS, manufactur W. W. Groves. 
Nov. 16, 1934. 31798 /35. 

KETONES OF POLYCYCLIC HYDRO-AROMATIC COMPOUNDS. manutac- 


Nov. 17%, 


produ Lin 


154. 
British 


Farbenindustrie. 
CELLULOSE, 
13644 (36. 


ture.—I. G. 
KSTERS 


~Q 


S129 35 
OF Celanese, 


1934. 


Lid. 


sept, 


Specifications Accepted with Date of Application 


N-SUBSTITUTION PRODUCTS Or | 


production. WW. W. 


4-DIAMINOANTHRAQUINONES, 


manufacture and Groves. and Coutts and 


Co., and F. Johnson (legal repre aiives of J. Y¥. Johnson 
deceased : (I. (ys. Farbenindustri \1 ie 2d. pe. 147 037. 
DYES OF THE CYANINE TYPE, produciion.—-J. D. Kendall. Aug. 


3, 1934. 447,058. 
POLYNUCLEAR CYCLIC ALCOHOLS. manufacture, W. W. Groves, 
(Soe. of Chemical Industry it} Bast Nov. >. 1G% $47,185. 
FORMALDEHYDE CONCENTRATES. of manufacturing. 
Deutsche Gold-und Silber-scheideanstali Vorm. ltoessler. Nov. 
17, 193838. 447,050. 
MOULDING POWDERS, 
6, 1934. 447,187. 
LENZENE HEXA-CHLORIDE, production._-Hl. P. 
A. L. Curtis. Nov. 7, 1934. 447.058. 
TITANIUM PIGMENTS, production.—BPritish 
Lid. Nov. 9, 1935. 147 059. 
(COLOURATION OF CELLULOSI 
9 1934. 447.267. 
TRIPHENYLMETHANE DYESTUFFS, p for the 
Il. G. Farbenindustrie. Nov. 11. 1993. 447.067. 
CONDENSATION PRODUCTS containing nitrogen and sulphur, manu 
facture.—W. W. Groves (1. G. Farbenindusirie). Oct. 17. 
$46.337. 
PROTECTIVE-COATING COMPOSITIONS, production.—A. 
um-Nairn, Ine. July 26, 1954. 446,659. 
NON-STRUCTURAL ACTIVATED CARBON and the production thereof. 


Drocess 
i 


production._-Dr. A fichengrin. Nov. 


Stephenson, and 


Titan Produets Co.. 


DERIVATIVES.—H. Dreyfus. Nov. 


manufacture. 


mis! 


I! Stevens 
(Congo! 


a. « Morrell. Aug. 1, 19354. 446,892. 

COMPOSITE SOLUTION, aqueous en iIsion, or plastic composilion 
of bitumen and vuleanised) rubber, process of producing. R. 
hiecke. Feb. 2. 1934. 446.814. 

AMINO-CARBOXYLIC ACIDS of capillary action. manufacture 


W. W. Groves (I. G. 
PURIFICATION OF 
dustrial Works) 
( OLOURATION O] 
146.816. 
CCOLOURATION OF 
ana x. J. 
I{EACTION 
chloride. 


1934. 446.737. 
(Mining & In- 


Farbenindusirie). Aug. 21, 
WATER. L.. Mellersh-Jackson 
Aug, 29, $416,062. 
TEXTILE MATERTIALS..-H. Drevfus. Oct. 1, 
MATERTIALS.—British Cel 
Oct. 2. 1934. 446.817. 
PRODUCT OF BUTADIENE DERIVATIVES 
and method of producing the same. 
tion of America. Dee. 23. 1933 146 818. 
CASEIN, production.—.J. F, Pollak (Mansa-Miihle, A.-G. 
8, 1934. 446.967. 
SUBSTITUTED NITRO- 
W. W. Groves (1. G. 
\NTHRAQUINONE 
Lid... N. H. 
1954. 
\ ZO 


Lid., G,. I. 


nese, 
\V esson. 
with hvdrogen 
Marsene ( orpora 


(el 


AND AMINO-CHRYSENES, manutacture. 
Farbenindustrie). Oct. 29. 1934. 
DYESTUFFS.—-Imperial Chemical 
Haddock, F. Lodge and C. H. Lumsden. 
446.819. 


DYESTUFFS. process ior manutacture. es 


Farbenindustrie) Oet. Sl, 1954. 446.745. 
HEAVY METAL COMPLEX COMPOUNDS of azo dvestuffs, process for 
manufacture.—A. Carpmael (I. G. Farbenindustrie) Oct, 3l. 


1934. 446.746. 
DYESTUFFS CONTAINING 
Compagni Nat 


CHROMIUM, 
NMeatieres i 


manufacture. 
Manufactures de 


for 
olorantes ef 


pr ess 


ionale de 


146.962. 
Industries. 
Oct. 3. 


at Is. each. The numbers given under ‘‘ Applications for 


are for reference in all correspondence up to the acce ptance of the Complete Specification. 


Reunies Etablissements Kuhlmann. 


Produits Chimiques Du Nord 


Dee. 2. 1935. 446.820. 
TRISAZODYESTUFFS, process for manufacture.—l. G, Farbenin- 
dustrie. Nov. 3, 1933. 446.681. 


SURFACE-HARDENING and 
I. G. Farbenindusirie. 
COX YNAPHTHOTRIAZOLES, 
Nov. 3, 1933. 446,756. 
DESULPHURISATION OF VISCOSE 
industrie. Nov. 9, 1933. 446,757. 
2-AMINOANTHRAQUINONE-SI Nic ACIDS, 
| G. Farbenindustrie) Nov. 6. 


METAL SURFACES, process apparatus.- . 
}: 


j 
Nov. 3. 1938. 446.755. 


manufaciure.—I. G. Farbenindustrie. 


‘ 


ARTIFICIAL SILK.—I. G. Farben- 
manufacture.—W. W. 
1934. 446.971. 


LVHO 


(;roves 


Applications for Patents 


(May 14 to 20 inclusive.) 


GASEOUS OLEPINES, polymerisation.—Anglo-lIranian Oil Co., 
Lid. 1527. " 

DYESTUFF INTERMEDIATES, manufacture.—J. G. Bedford and 
Yorkshire Dyeware and Chemieal Co., Ltd. 13327. 

INSTALLATIONS FOR REMOVING DUST from air, ete.—Buell Com- 
bustion ('O., Lid. (LTongeren oto. 


FOR TREATMENT OF WATER.—C. F. 
(United States, Mav 22, °35.) 13451. 
COMPOUNDS, purification. Burgess 
June 4, °35.) 13095. 
UBSTANCES, process 


((OMPOSTITION surgess L_Labora- 
tories, Ine. 
‘TITANIUM 
(Lnited States, 
CORROSIVE Ss 
Biisching 13342. 
AZO DYESTUFFS, 


dustrie). Poor. 


Titanium Co. 


for concentration. W. 


manufacture.—-A. Carpmael (I. G  Farbenin- 


ILYDRONYCARBOXYLIC ACIDS, imanufacture.—A. Carpmael (1. G. 
lFarbenindustrie 13470. 

HYDROXYCARBOXYLIC ACID AMIDES, manufacture.—A, Carpmael 
(1. G. Farbenindustrie). 15471. 


DISINFECTING, ETC., PROCESS. Chemische Fabrik von Heyden. 


(Germany, May 9, °30.) 32d 2D. 
DISINFECTING, ETC., PROCESS.—-Chemische Fabrik von Heyden. 
(Germany, July 20, 7°35.) 9 75276, 13277. 


(ZO DYESTUFPS, | 
C‘olorantes et 
Reunies Etablissements Kullmann. 

AZO DYESTUPFFS, production. 


production Compagnie Nationale de Matiéres 
Manufactures de Produits Chimiques, duo Nord 
(France, June 29, °35.) 138133. 
(‘ompagnie Nationale de Matiéres 
Colorantes et Manufactures de Produits Chimiques du Nord 
Reunies Etablissements Kuhlmann. (Franee, Feb. 28.) 13134. 
(HLORINE-SUBSTITUTED BUYANES, preparation.—Consortium fiir 
Elektrochemische Industrie. (Germany, June 19, 735.) 13444. 
sTeRS, formation.—Continental Oil Co. TUnited States, May 
97. °35.) 13481. 
EQUIPMENT FOR DEHYDRATING, eETC.—I. BB. 
Potash and Chemical Corporation). 13080, 
(FASEOUS OLEFINES, polymerisation, a. IK. 
ORGANIC COMPOUND ARSENIC, production. 
and Baker, Lid... and in. med why ry. 3187. 
DYES, eTC., manufacture. -Gevaert Photo-Producten 
Vennootschap. (Austria, May 9°55.) H278. 
SULPHURIC ACID, production. 
States, May 24. 15605. 
ORGANO-M AGNESLU™M COMPOUNDS, SOL sia 
Groves (1. G. Farbenindusirie) 12922. 
N-METHYL-C. C-ALLYL-ISOPROPYL-BARBITURIC 
i’. Hoffmann-La and ('., A.-G. 


Dehn (American 
Dunstan. 13527. 
OF A. J. Ewins, May 


Naamlooze 


Grasselli Chemieal Co. (United 
35.) 


manufacture.—W. W. 


‘CID, manutacture. 


Roche (Switzerland, May 17, 


35.) 12946. 

SopriuUM N-METHYL-C, C-ALLYL-ISOPROPYL-BARBITURATE, manutac- 
ture.—-F. Hoffmann-La Roche and Co., A.-G. (Germany, May 
16, °3BD.) 12947. . 

APPARATUS FOR PRODUCTION OF MAGNESIUM.—-I. G. Farbenindus- 
trie. 12944. 

APPARATUS FOR ELECTROLYSIS OF AQUEOUS SOLUTIONS of sodium 


sulphate.—I. G. Farbenindustrie. 
IIYPOSULPHITES, manufacture.—-l. G, 
many, Mav 10, °35.) 13359, 13360, 15561. 
IIYPOSULPHITES, manufaciure.—I. G, 
many, Jume 7, 735.) 13562. 
CHLORINATED HYDROCARBONS, process for purifying. I. 
benindustrie. (Germany, July 4, 735.) 13540. 


35.) 
larbenindustrie. 


13171. 
(Ger- 


(¢ rermany, Oct. 4, 


(Ger- 


Farbenindustrie. 


G. Far- 


NEW BASIC PRODUCTS, manufacture.—Imperial Chemical Indus- 
tries, Ltd. and HT. A, Piggott. 12950. 

MEANS FOR DEGREASING METAL ARTICLES.—Imperial Chemical In 
dusiries, Ltd 3546. 

[TREAT TREATMENT OF METAI Imperial Chemical Industries, Ltd. 
SOY, 


CHEMICA! COMPOUNDS, 
Industries, Ltd... A. W. Baldwin, HT. A. 
Walker. Ise00, T3601, 15602 
(‘OLUMNS FOR DISTILLATION of 
Johnson (1. G. Farbenindustrie), 


manufacture.—Imperial Chemical 


Piggott and E. E 


nioOst 
12932 


organle liquids.- G wW, 
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Company News 


Bell Brothers (Manchester, 1927). An interim dividend for the 
half-vear LO September OU, L9Sl on reduced preference shares, is 
announced at the rate of 6 per cent. 

Central Oii Mining and Chemicals Trust. 
1936. was {2 S99, deducted from £10,419 
debit £7,419 forward. 


Royal Dutch Petroleum Co.—A dividend distribution of 10} per 
cent., less tax, against 74 per cent. for 1934 and 6 per cent, for 
1931, 


1952, and 1933, has been declared. 

Shell Union Corporation.—A dividend of $1.37} has been declared 
on the convertible preferred stock in respect of arrears, which 
amounted on April 1, 19386, to $9,727,300, representing $26.125 per 


The profit LO April 30, 
debit brought in, leaving 


share. This is the first dividend paid since July, LOS]. 

ape Asbestos Co. A dividend ol o per cent.. less tax. has heen 
leclared on the ordinary shares for 1935. ‘This is an increase of 
2 per cent. on that paid in the two previous years and is the 


highest distribution since 15 per cent, was paid for 1929. 


Tate and Lyle, Ltd.—The payment is announced on June 15, of 
an interim of 43 per cent., less tax, on the ordinary shares. This is 
equivalent to last vear’s rate of 6 per cent. on the old capital of 
5. [U0 O00. 

North Broken Hill.—The payment in Melbourne, on June 26 
next, of a dividend of 12} per cent. and bonus of 5 per cent. is 
announced, making a total of 70 per cent, paid to date. l‘or the 
Whole of 1984-55 the dividend was 40 per cent., against 274 per 


ent. in 1933-54 

Fulier’s Earth Union.—The report for the vear to March 31 last 
shows profit £25,067; to this is added £3,217 brought in. making 
£28,254; to reserve is placed £10,000. A final ordinary dividend 
of 10 per cent., less tax, is to be paid, making 14 per cent. for the 
year, plus bonus Is. per share, less tax. The amount carried for- 
ward is £3,302, 

A. B. Fleming.—Including £21,368 brought in the balance at 
eredit of profit and loss as at April 30 last is £72,052, against 
£71,618, which included C21 476 brought in. A fina! dividend of 
LQ per cent., less tax, is announced, making 15 per cent., against 
12) per cent. last vear. A sum of £5,000 is placed to general reserve 
and £1,000 to staff pension and benevolent fund. 

New Transvaal Chemical Co.—It is announced that the offers 
made on behalf of Lever Brothers to the holders of first preference 
and “‘A’’ preference shares of the New Transvaal Chemical Co. to 
exchange their preference shares for preference shares (to be 
converted into Lever Brothers have been accepted by 
over 90 per cent. in value of each class of preference share. 

Chilean Nitrate and Iodine Sales Corporation.—Glyn, Mills and 
Co., the trustees of the 5 per cent. sterling income debentures of 
Corporacion de Ventas de Salitre y Yodo de Chile (the Chilean 
Nitrate and Iodine Sales Corporation) announce that an interest 
payment on the debentures will be made on June 30, 1936, at the 
full rate of 24 per cent. 

Anglo-Iranian Oil Co.—A_ profit of 
preliminary statement for 1935. 


and 15 per cent. in 1932-33. 


stock ) of 


€3.519.1838 is 

This is an advance of £335,988 on 
the 1934 figure of £3,183,195. The 1933 comparative figure was 
£2,643,978. The dividend on the £13,425,000 of ordinary 
raised from 123 per cent. to 15 per cent., less tax, the rate being 
the same as that paid in respect of 1929. After providing £1,071 ,234 
for preference dividends and £408,747 for extra depreciation, against 
£459,107, the carry-forward is increased from £485,674 to £511,126, 

Zinc Corporation.—The directors have declared a _ participating 
dividend of 2s. 6d. per share on both the preference and ordinary 
shares, less tax at 2s. 10%d. per £, making a total participating 
dividend of 4s. 6d. per share in respect of 1934. The total partici- 
pating dividend for 1934 was 1s, 6d. per share. The directors have 
also declared a dividend of 2s. per share on the preference shares, 
less tax, at 2s. 9d. per £, being first half of the fixed preferential 
dividend for 1936. Both these dividends will be paid on July 1 in 
English currency to shareholders on both the London and Melbourne 
registers. 


reported in a 
( 


stock LS 








Forthcoming Events 


June 4.—The Chemical Society. Ordinary scientific meeting. ‘*The 
dipole moments and the fixation of aromatic double links,’’ 
Prof. N. V. Sidgwick and Mr. H. D. Springall: ‘‘The consti- 
tution of orxylin-A, a yellow colouring matter from the root- 
bark of ‘‘Oroxylum indicum Vent,”’ Dr. R. C. Shah, Mr. C. R. 
Mehta, and Prof. T. S. Wheeler; ‘‘The part plaved by free 
radicals in unimolecular reactions,’’ Mr. C. N. Hinshelwood 
and Mr. L. A. K. Staveley. Burlington House, Piccadilly. 
London, W.1. 

June 10.—Electrodepositors’ Technical Society. 
of Nickel Sheets and Tubes by Deposition.’’ A. I. Wynne- 
Williams. 8.15 p.m. Northampton Polytechnic Institute, St. 
John Street, Clerkenwell, London. 
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New Companies Registered 


B. Adler, Litd., Finsbury Court, Finsbury Pavement, London, 
ly.C.2.—Regisiered Mav 20. Nominal capital £500, Manufacturers, 
importers and exporters of and dealers in fine and heavy chemicals, 
raw rubber, Directors: Bruno Adler, 
Gordon H. ‘Vaylor. 

Chemical Substitutes, Lid., 25 Bedford Row, London, W.C.1.— 


Registered May 25. Nominal capital, £100. To carry on the bus: 


materials, asbestos, etic. 


ness of manufacturers of and dealers in chemicals, gases, drugs, 
medicines, gypsum, plasters, disinfectants, fertilisers, salts, acids, 
etc. Directors:—Colonel Whiston A. Bristow, Lt.-Comdr. Colin 


Buist. 
Chemicovers, Ltd., Vintry House, Queen Street Llace, [.C.4. 
Registered May 20. Nominal capital £20,000. Manufacturers and 
preparers of all kinds of chemicals, chemical products and deriva- 
tives therefrom, to establish, maintain and operate laboratories and 
stations: to erect and work and erection 0} 
improvement, working and alteration of coke and by-pro- 
ducts recovery plant, etc. A subseriber : Mdear C. wcott. seo 

Clavering Avenue, S.W.18. 
The Derbyshire Coalite Co., Ltd., 25 


minster, S.W.1.—Registered on May 15. 
To carry on the business of distillers of coal 
and dealers in by-products from coal. artificial 


research assist in the 


ovens 


Garosvevor Place. \\ cs 
Nominal capital, £200,000. 
and coal products, 


Inanutfacturers ol 


fuel and coke manufacturers, coal and coke merchants, gas makers, 
oil distillers and refiners, tar and chemical manutacturers, tar con- 
verters, merchants, smelters, engineers, and builders of coal dis 

ation plants, ete. Director Whiston A. Bristow, Sir Arthur G. 
Hazlerige., Coun Buist. 

James Eastwood and Sons (1936), Ltd., 56 Park Square, Leed 
Registered Mav 26. Nominal copital, £2 O00. T'o acquire the 
business of chemical manufacturers’ now carried on by James 
Kastwood and Sons at Supersol Works. Castleton. Rochdale. and 
to carrv on the business of manufacturers of and dealers in paints, 


varnish, enamel, polish, lacquer, stains, shellac, ete. Directors 
Nathan Solomon, John A. Eastwood. 


Galvanocor (Great Britain), Ltd.—-Registered May 25. Nominal 
capital £1,000. To acquire any patents, brevets d ‘invention, 
concessions and the like, and to carry on the business of 
and treaters of all kinds of metals, metal 
and machinery, etc. A director: Prof. Dr. Ing. M. 
Schloetter, Alte Jakobstr 133. Berlin. S.W.6. 


Michael Uttley and Company, Ltd.—Registered 
NSminal capital CS OOO, To acquire the business of chemical 
facturers carried on by J. E. Uttley and D. E. Uttley at Red Lees 
Works. Littleborough. Lanes... as Michael Uttlev and 
Directors: John E. Uttlev, ‘*Onderlea.”’ Road, 

Donald EK. U 


ttley. 
Registered May 28. Nominal capital £5,000. To 


licenses, 
manutacturers 


coods, 


chemicals 


May 2S. 


Wmahil- 


( her i 
(Company. Shore 


Lattleborough: 


Rayoid, Ltd. 


carry on. develop and turn to account the business of all secret 
formulae which are concerned with the treatment of acetate and 
nitro cellulose in sheet and liquid form. These formulae comprise 


the secret processes appertaining to celluolid paints, 

acetate acetate plastic, adhesive nitro-cel 
sheets plastic and cellulose ether lacquer. A subseriber : Jas. P. 
Dixon, {1S Fenwick Street. Woolwich. 


undereoating, 


lacquer. sneets Wuiose 


Transportable Charcoal Kilns, Ltd.—Registered May 21. 
Nominal capital £500. Manufacturers of and dealers in kilns, 


furnaces. crucibles. retorts and ovens for the manufacture and 
extraction of charcoal and wood produtcs, manufacturers of and 
dealers in charcoal, alcohol and other products of wood, artificia! 
manures and fertilisers, etc. A subscriber: Lord Clinton, Becton. 


East Budleigh, Devon. 








Chemical Trade Inquiries 


The following trade inquiries are abstracted from the ‘‘ Board 
of Trade Journal.’’ Names and addresses may be obtained from 
the Department of Overseas Trade (Development and Intelligence), 
35 Old Queen Street, London, 8.W.1 (quote reference number). 


Estonia.—A firm in Tallinn wishes to represent United Kingdom 
manufacturers of chemicals and dyes on a commission basis. 
(Ref. No. 430.) 

Switzerland. An agency firm established at Riehen-Basle wishes 
to obtain the representation, on a commission basis, of | nited 
Kingdom producers and exporters of sugar, coconut oil, cotton oil, 
palm oil, tallow, resin dyes, foodstuffs, fodders, brewery products, 
chemicals, drugs, pharmaceutical products, and all raw materials 
for the soap, varnish and dye industries. (Ref. No. 445.) 








—_——— 


UNDER THE JOINT CHAIRMANSHIP of Sir Evan Williams, chair- 
man of the Central Council of British Colliery Owners, and Mr. 
J. W. Barraclough, chairman of the British Coal Exporters’ 
Federation, a dinner, to be attended by representatives of the 
leading interests in the British coal trade with France, will be 
held at Grosvenor House, Park Lane, on June 10. 





5< & 


OLEUM 


Sulphuric, 


(all strengths) 


Battery, 
Muriatic, Nitric, and Mixed Acids. 


SPENCER CHAPMAN & MESSEL Ltd. 


With which is amalgamated WILLIAM PEARCE & SONS, Ltd. 
WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 


Telephone: Royal 1166. Works: Silvertown E.16 
Telegrams: “‘ Hydrochloric Fen, London.” 


GLYCERINE 


We are continuously carrying out research on 


Dipping, 


the application of Glycerine to problems of 
manufacture. 


Write to: 


GLYCERINE, LIMITED 


Unilever House, Blackfriars, London, E.C.4 


Phone: Central 7% Telegrams: Glymol, Telex, London 
GET 27—354 


Can our experience assist you ’? 


THE SCIENTIFIC GLASS-BLOWING CO. 


(MANCHESTER) 


EXPERTS FOR ALL KINDS OF SPECIAL 

DESIGN APPARATUS IN SODA, PYREX., 

JENA AND OTBER LEADING RESISTANCE 

GLASSES, QUARTZ AND VITREOSIL. 

Colorimeter and Nessler tubes with fused on bottom 

can be made to any length and diam. up to 50 m/m. 
PYROMETER & COMBUSTION TUBES IN PYTHAGORAS 
COMPOUND : gas tight at 1,400°C. maximum heating 
temperature 1,750°C. = List with full particulars on application 

SOLE ADDRESS: 

12-14 WRIGHT STREET, OXFORD 


‘Grams “ Soxlet ” Manchester. 


ROAD, MANCHESTER 
"Phone: ARDwick 1425. 


LACTIC ACID 


SULPHONATED OILS 
TANNERS’ MATERIALS 


oo @ 
BOWMANS (WARRINGTON), LTD. 


CHEMICAL MANUFACTURERS 


Moss Bank Works Near WIDNES. 


BRITISH ASSOCIATION 
CHEMISTS 


Unemployment Insurance. Over {10,000 paid out. 
Legal Aid. Appointments Bureau 


Write for particulars to :— 


C. B. WOODLEY, 
C.R.A., F.LS.A. 
General Secretary B.A.C. 


“Phone: Regent 1611 


OF 


Income Tax Advice. 


“ EMPIRE HOUSE,” 
75, PICCADILLY, 
LONDON, W.1 


} 
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AGENCIES 


d; minimum 18 words; 3 or more insertions, lid. per word per 
_ Sixpence extra is charged when replies are addressed to box 
Numbers.) 


(2d. per word; 
insertion, 





ELL KNOWN Firm of Exporters with Head Office i 

London and branches at Melbourne, Sydney and 
Brisbane desire to get in touch with Manufacturers in Great 
Britain and on the Continent of Silicon Tetrachloride, Ethy! 
Silicate and Silicic Acid. Write Box No. 1754, THE CHEMICAL 
\GE, 154 Fleet Street, E.C.4. 


BUSINESS FOR SALE 


minimum 18 words; 3 or more insertions, 1}d. per word per 
Sixpence extra is charged when replies are addressed to box 
Numbers.) 


(Zd. per word; 
insertion. 





OOD OPENING 
ANALYTICAL 
about 5 vears, in busy progressive town. 
Central premises; good equipment. Price £350. 

WooDcock AND SON, Ipswich. 


FOR QUALIFIED MAN. — Small 
CHEMIST’S BUSINESS, established 
No competition. 
Details 





FOR SALE 


(2d. per word; minimum 18 words; $8 or more insertions, 
insertion. Sixpence extra is charged when replies are 
Numbers.) 


l¢d. per word per 
addressed to box 


’Phone 08 Staines. 
B ONECOURT Gas Fired Boiler, 66 in. by 33 in., Werner 
Jacketed Mixer, 29 in. by 29in. by 23in., Gunmetal 
Werner Mier, 32 in. by 22 in. by 18 in., Morton 3-speed Bowl 
Mixer, 20 gallons, 26in. Tullis Hydro Extractor. 
HARRY H. GARDAM AND CO., LTD., STAINES. 





HARCOAL, ANIMAL and VEGETABLE, horticultural, 

burning, filtering, disinfecting, medicinal, insulating; 
also lumps ground and granulated; established 1830; con- 
tractors to H.M. Government.—THos. HILL-JONES, LTD., 
‘‘ Invicta ’’ Mills, Bow Common Lane, London, E._ Tele- 
grams: ‘* Hill-Jones, Bochurch, London.’ Telephone: 
3633 East. 


LAY Grinding Mill, quartz lined, 5 ft. by dia., 


URQUHART, 58 Defoe Road, S.W.17. 


5 ft. 


a> 


new. 


& OPPER JACKETTED PAN, 6ft. diam. by 5 ft. deep, 
3 in. outlet, mounted on four legs. C. F. DAvis, LTD., 
60 Hatcham Road, Canterbury Road, Old Kent Road, S.E.1s. 


OPPER VACUUM MIXING PAN, jacketted, tilting, 

driving gear on stand, 30 in. by 30 in. deep. “THOMPSON 
AND SON, 60 Hatcham Road, Old Kent Road, S.F.15. New 
Cross 1147. 





HREE Analytical Balances in good condition for sale— 
: o Oertling, six-inch beams, fitted with side action; one 
Sartorius, eight-inch beam.—Write Box No. 1756, THE 
CHFMICAL AGE, 154 Fleet Street, E.C.4. 











